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Safety Attachments to Locomotive 
Boilers. 


OF CHAIRMAN OF A COMMITTEE 
MASTER MECHANICS’ CONVENTION, 


REPORT \T 


THE 


To the American Railiruy Master Mechanics 

Association, 

GENTLEMEN :— 

There are many problems affecting the 
safety of modern railroad traffic which still 
await solution and concerning which we 
are painfully in the dark. Many difficulties 
have already been faced and scientific truths 
extracted from perfect labyrinths of practice 
and experience by patient, persistent plod- 


ding. Others are in a semi-transition state, 
the task of reform but partially com- 
pleted. 


To this latter class belongs the problem of 
rendering more secure and less liable to in- 
jury by collision or when an engine runs off 
the track, the numerous attachments to the 
locomotive boiler. 

To affect this successfully it seems desira- 
ble to reduce the number of openings into 
the boiler to a minimum, and to provide 
such openings when feasible with a valve 
opening into the bo‘ler. 

This valve could close by the pressure of 
steam in the boiler if an attachment 
knocked off, thus preventing the escape of 


gets 


steam and. less- 
ening very ma- 
terially the ter- 
rible pain and 
torture so fre- 
quently in- 
tlicted. 

Mr. M. N. For- 
neys paper on 


“‘Attachments to 
Locomotive 
Boilers,” pub- 
lished in last 
year’s report of 
this Association, 
made a_ strong 
and touching ap- 
peal for light in 
this direction. It 
should serve asa 


the steam gauge, assumes proportions which 
are frequently To Mr. 
Johann first belongs the honor of making pub 
lic a steam gauge stand provided with a 


imposing. Jacob 


safety valve opening into the boiler which 
closes when an accident breaks off the stand. 
I have taken the liberty of incorporating this 
invention in the drawings of a steam gauge 
stand accompanying this paper. It is a diffi 
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from the neighborhood of the — boiler. 
It is very trying to step into a locomotive 
cab and see injector pipes running in a 
variety of sinuous courses, or note the boiler 
attachments located without regard to me 
chanical precision, scattered here and there 
wherever the workman happened at the time. 
I would suggest attaching the injector valves 


by a tee-pipe to the back of the stand, and 
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fog signal until 


we can see our 
way more clear 


ly to avoid the 


known defects 
and danger of 


our present con 
struction. 

The most 
popular method 
of reducing the 
number of open- 
ings into the lo- 
comotive boiler 
for steam purposes is to convert the steam 
gauge stand into a steam chamber and use 
this for supplying several attachments, while 
but one opening into the boiler is necessary. 
This plan, of course, hassome advantages, but 
the attachments together with the stand it- 
I do not 
think that inventors or designers have usually 
aimed at making this stand secure in case of 
accident. Their efforts have rather tended 
towards display and elaborateness, until the 
primitive stand, a small casting for holding 


self are each subject to injury. 








TDevont View 


STEAM GAUGE STAND 


cult matter to so design a stand intended to 
receive boiler attachments, that it will when 


completed be compact, easily accessible, 


readily cleaned, and cheaply manufactured. 


The injector valves are usually a great 
source of trouble, and to save compli 
cation and appearances are frequently 


screwed ino the boiler direct. When made 
an appendage to the stand, the ordinary form 
of valve requires such alterations as will 
make it convenient for the engine man to 
handle without removing the injector pipes 
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giving them parallel sides and rectangular 
corners, so they may be finished cheaply; also 
placing the injectors on line with the valves, 
so that the pipes could be curved concentric 
The 


tee-pipe forms a convenient place to attach 


ally with the crown sheet of the boiler, 


the steam gauge syphon, and if thought de- 
sirable, in order to still further reduce the 
number of openings in the builer, the whistle 
In this 
case the whistle would require to be placed 


pipe could also be attached there, 


over the cab, with a globe valve between it 
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and the tee-pipe, to be used in case the 
whistle only gets knocked off. The handles 
for operating the cylinder oiling cups, the 
blower valve, the valve for Westinghouse 
pump, and the cam which controls the safety 
valve opening into the boiler, all face the en- 
gine-man, and are equidistant from the stand. 
The steam gauge stand has parallel sides and 
rectangular corners, so that it may be finished 
as much as possible by machinery, and is 
held to the boiler by four studs. It seats in 
a quarter-turn attached to pipe running for- 
wards into the dome. Just above the flange, 
and below the steel cam and spindle, the 
stand is weakened by cutting a light groove 
all around it. Here the stand will de hkely 
to break when the injury is sufficiently se- 
vere; and the valve opening into the boiler, 
released from the control of the cam, is in- 
stantly closed by the steam pressure in the 
boiler. 

To the drawing of the steam gauge stand I 
have added one of a safety check valve (sec 
page 2) whichis designed to sit in its ordin- 
ary position on either side of the barrel of the 
boiler. The valve casing is attached to the 
boiler by a stout flange and studs. The steel 
pin which is let in from the top of this flange 
allows the safety into the 
seated onthe casting, to travel 


valve opening 
hoiler, and 
back and forth so as to form no impediment 
to the ingress of water to the boiler, 


A groove is 
cut all around 


the neck of cast- 
ing close to the 
flange. Here 
fracture will 
take place in 
case of sufficient 
injury leaving 
the safety valve 
securely 


al 


seated 
inside the boiler. 
By using this ar- 
rangement en- 
gine drivers will 
be enabled to ex- 
amine and grind 
check valves 
when the boiler 
is steam 
A 
small cock could 
be attached to 
the bottom = of 
the neck for the 
of 


under 
pressure, 


purpose re 
any 


water that might 


moving 
Scetion A.B. 
be present. 
When the safety 
valve requires 
examining the 
entire casing 

may readily be 
removed without disturbing the lagging, by 
adopting the plan shown in the drawing. 
It will be seen that the ten attachments most 
hable to injury in a collision, or when an en- 
gine runs off the track, have been given but 
three openings into the boiler, and each of 
the safety valve, 
simple in design, instantaneous in its action, 


three provided with a 
and which does not interfere with the prac- 
tical working of the attachments. 

I earnestly trust that the problem of pre- 
venting accidents to persons by the escape of 
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steam from locomotive boilers may soon be 
solved, and that the accounts of their terrible 
and appalling results, seen so frequently in 
our newspapers, may become a thing of the 
past. BERKELEY POWELL. 
In the discussion that followed the reading 
of the above report, Mr. Johann said: ‘I 
simply wish to say that I consider that device 
very good, I have used something similar.to 
that for four or five years; Ido not know ex- 
actly the time. I hesitated some time before 
it. We finally introduced a 
valve and constructed the attachment in such 
a way that, in case of accident, it has to break 
at a certain point, that point being made the 
wenkest part of it. 


entering into 


In the case of a rear col- 
lision where the caboose got on top of the 
engine and took the cab off 
and took this stand with it, 
the valve acted so instantan- 
eously that there was no dis- 


Vrom Injector 





figurement of the boiler head 
from steam or water. I merely 
wish to say that if it be prop- 
erly constructed, the engineer 
can be protected.” 


io 


Drying Moulds. 


By Tuos. D. West. 

A well-dried loam or dry sand mould is a 
very essential point in making a casting that 
shall be free from scabs. Some irregularity 
may be admissible in the mixing of the loam 
or blacking, but it must be thoroughly dried. 
When the water in a damp mould is heated, 
it is converted into steam, and steam, when 
confined, pressure, Iron, when 
poured into a mould, heats up the surface 
and interior portions, and this heat generates 


creates 


steam if moisture is present, and the mould 
is very rarely strong enough or close enough 
to hold the pressure, which increases untit it 
it 
This may be towards the surface 
away from the iron, but it is more likely to 
be in a direction towards and through the 
iron, 
encased by an iron flask, or held by a curb 


forces an opening through which can 


escape, 


The outside of a mould is generally 


ing, between which and the brick work sand 
is rammed hard and compact, and, with the 
exception of through a few vent holes, it is 
almost impossible for steam to escape in this 
Towards the face of mould the | 
brick work is open, or, if it is a dry sand 


direction. 


mould, the surface is generally made porous 
by vent holes, so that it may be seen why 
steam will escape through the surface of a 
mould before it will find its way through the 
outside, This is the reason why a damp 
mould will cause a casting to scab. 

It may be asked, Why does not : 
sand 


l green 
mould seab, the sand being damp? 
True, the sand is damp, but there is a certain | 


ape ‘ ; a \ 
limit to this dampness, which, if overreached, } 


will cause trouble. 

The surface of a loam or dry sand mould 
is genervlly hard and close, while that of 
green sand mould is porous, thereby permit- 
ting the steam generated at the surface of the | 
mould to escape through the sand until it is | 
free; but should the green sand be rammed | 
too hard then the steam cannot force its way 
through, and it will come up through the 
sarface of the mould and pass up through 
the liquid iron, thereby making a scabby or 
A sand mould that is 
rammed too hard, and a loam or dry sand 
mould that is not dried, have very much the 
same effect on the casting, 


bad casting, green 


Whether a loam mould is dry or wet is 
The moulder will 
say it looks dry,and that as it has been in the 
oven a long time it must be dry. It is not 
the length of time a mould has been in the 
oven nor the looks of its surface that can 
always be depended on to indicate its quality 
A mould that should be dried 
in two or three nights is often only half 
dried, as the oven may not work well or 
there may have been some neglect on the 
part of the watchman, 
been very hot fora short time, thereby scorch- 
ing or burning the surface of the mould, 
while the interior is not half dry. 

There is a to be done in the 


very often guessed at. 


of dryness, 


great deal 


The fire may have | 


SAFETY CHECK VAl 


/way of properly managing a fire so as to 


save fucl and dry a mould as it should be 
The first 
so as not to blister or 


dried. fire should be a slow and 


easy one, crack the 
surface of the mould, which is caused by 
the efforts of the steam—quickly raised un- 
der the surface—to escape. This steam meet- 
ing the resistance of the half dried blacking, 
which is very much like a sheet of rubber, 
stretches and blows it up into hills, but has 
not suflicient pressure to burst through and 
There are many who think that by 
keeping a slow fire all the time to dry a 
mould or cores they save fuel. In 
cases this may be so, as when a mould has 
little body, so that one night’s firing will dry 
it; but when a mould has a large body, after 
the first easy firing, in my opinion, there 
will be more fuel saved by keeping a good 
steady fire than by keeping a slow one. <A 
fire will drive the heat in for about 8 
inches, after which the further drying will 
be very slow, 


escape. 


some 


slow 


With some moulds or cores this slow firing 
might be kept up for a week and yet the in 


Front View 


Section A.B, 


Plenty of venting in moulds or cores is | 


also a great assistance in drying. 

It is generally easy to tell when a dry sand 
mould or core is dry, but with loam moulds 
Very few loam moulds are 
made, but that the following plan could be 
adopted for determining if they are dry: 


it is not so easy. 


Let the moulder, when building the bottom | 


part of his mould, make an opening that will 


allow the inserting of a wet brick, or a lump | 


of wet loam, and on the outside of this let 
the opening be closed with temporary brick 
work and mud. When he thinks his mould 
is dry, he can pull out the temporary brick 
work and see the condition of the inserted 
brick or lump of loam. If this part of the 
mould has been placed away from the fire, 
and this brick or loam, when broken, is dry, 
he can generally depend on the mould being 
dry. 

The cuts shown are for illustrating some of 
the ways of drying loam moulds, that are too 
large to be dried in the ovens or too heavy 
for the crane to lift, making it necessary that 
they be dried in a pit or on the shop floor. 
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terior not be dry. Whereas if the fire had 
been hotter the heat would have been forced 
into the interior and the steam and dampness 
expelled with probably two-thirds less fuel. 

I have seen large cores] put into an oven 
and orders given for a slow fire for fear of 
burning them, and after there had been fuel 
enough used to dry two sets of such cores, 
the boss would get disgusted because they 
were not dry, and give orders for a very hot 
fire, at the same time looking at the cores as 
if to say, ‘‘ We will see who is to be boss.” 
When the cores came out of the oven ina 
burnt condition, one could imagine them as 
saying, ‘‘ Well, Mr. Boss, if you had used 
better judgment we would all have been well 
dried long ago.”’ 

In the making of large body moulds, or 
cores, there should, if possible, be openings 
made from the center to the outside to assist 
the steam in escaping from the interior; and 
also, when possible, the center portion should 
be filled up with coke or cinders as much 
as can be safely done. The more coke or 
the less sand and firing will 


e 


cinders be 


' needed, 














LARGE LoAM MOULDs. 


B is a fire basket, sometimes made in the | 


form of an open grate-frame work all around 
the sides, as shown at P, and sometimes of 
boiler iron, drilled full of holes, as shown. 


For bottom grate bars in both styles, wrought | 


iron rods are generally used, 

The baskets are made round or square in 
form, according to the shape of moulds they 
are to be used in. 
will depend upon the dimensions 
There should at 
space between the surface of the mould and 


of the 


mould. be least 18” of 
the fire basket, to prevent, burning the sur. 
face of the mould before it gets thoroughly 
dried, 

Sometimes, instead of using one large bas- 
ket, three or four smaller ones are used, in 
order to better distribute the heat. 


When the mould has a bottom in it, like | 


the one shown, the baskets are generally 
hung by having the hook F held up bya 
crane, or a strong bar, 
no bottom in it, the basket can be let down 


so as to rest on bottom bearings. For moulds 


of this class, it is best, when possible, to have 


them hoisted up so as to have the bottom 


The width and height | 


When a mould has | 


| Jury 29, 1882 





| pert of the mould about on a level with the 
| top of the fire-basket, the better to dry the 
| lower part. 
| When the inside of a mould is too small to 
|admit of a fire-basket being placed in it, a 
| temporary fireplace is made adjacent to the 
| bottom of the mould, and the heat made to 
pass up through the inside of the mould, by 
| having the outer opening or space closed up 
| with brickwork or sand, as shown at 8S. The 
| fireplace shown at /7 can be made in the form 
of a basket, and placed directly under the 
;mould or core. This basket can be pulled 
}out to clean and renew the fire. Or there 
/can be a temporary fireplace, as shown at W, 
'built up outside of the core or mould, and 
| the heat conducted through a channel to get 
| to the inside of the mould. 
| To confine the heat, the moulds are gener- 
| ally covered over with sheet or boiler iron 
| plates, as shown at Y Y. Disa stove-pipe, 
'to carry off the smoke and create a draft. 
FE is a sheet iron curbing for retaining the 
‘heat. X is a brick wall for the same pur- 
| pose, Either the wall or the curbing will 
| answer the purpose. 
| The combined fires are only needed when 
| there is over an 8” wall to be dried, in which 
|cese a fire in W. so as to heat up the outside 
lof the mould, is combined with a fire on the 
| inside of the mould, and also channels, as 
1, 2,3, and 4, connected with the fire W, to 
carry the heat underneath the bottom plate, 
which should have plenty of holes in it. The 
two fires thus combined will thoroughly dry 
|a mould, These channels can be formed by 
using brick, or rough gutters can be made in 
| the sand, either of which, if desired, can be 
‘filled up with sand after the mould is dried. 

The heat could be got under the bottom 
by having the plate raised on iron blocking, 
as shown at A A. 

It is always the bottom portions of such 
| moulds that are the hardest to dry, especially 
if the mould is built up in a pit. In such 
cases, it is a good plan to have, when pos- 
sible, a large hole cast in the bottom plate, 
so that when the bottom is being bricked 
up there will be a part of the mould left 
open. 

Then below this opening in the mould let 
| there be a small pit dug with channels 7’, to 
the outside of the mould to admit air to the 
pit, creating a draft. Then, with a fire 
| basket lowered down through the mould into 
| the pit, we would have a fire below the bot- 
|tom of the mould the same as shown at //. 
| After the mould is thoroughly dried by the 
‘combination of fire baskets 17 and B, the pit 
|is filled up with sand, and a plate having 
|built upon it bricks or core sand and pre- 
| viously dried and still hot, is lowered down 
| to fill up the opening, as shown at K.  Be- 
tween the two plates there should be a little 
| soft loam to form a solid bearing. The open 
|space MM, is then filled up with a dry mix 
| ture of loam, and should the top surface not 
| be even with, the original surface, it is made 


| SO 





| so by filing off or building on. A thin sheet- 
| iron plate, having on it a charcoal fire, is 
| laid over so as to assist in drying out damp- 
| ness, 

Sometimes when building the bottom of a 
loam mould that is very thick, it is best to 
partially dry the bottom brick work before 
‘the upright portions of the mould are made; 
which can be done by having the plate 
|raised up and a wood fire underneath and a 
After uns the bottom 
can be permanently set where wanted. 

The best kind of fuel to use in the fire 
baskets will depend on the draft. Charcval 
requires the least air, gas coke more, and 
| soft and hard coal and coke the most. 

The moulder must use his own judgment 
as to the best plan to be adopted for drying 
any particular mould, as there are hardly two 
moulds that the same drying arrangements 
should be used for, but it is hoped that from 
some of the different plans given there can 
be found one that will answer his purpose. 


charcoal fire on top. 
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The ‘‘ Jumbo Julip” is the latest beverage. 
When a man gets outside of one he imagines 
he has swallowed an elephant. Then the 
performance begins.—Tvroy Evening Stand- 
| ard. 
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A Peculiar Adaptation of the Westinghouse | seen in this country the flanges on these 
Engine. | driving boxes have been broken off, so that 
|shoulders are worn upon the flanges and 

The Westinghouse Engine was described, | Shoes, and the result is that the lateral motion 
with engravings, in our issue of October 1st, | cumulates there to a dangerous extent in 
) ; | some It strikes me that the composi- 
|tion box, aside. from the cost, is much the 
I would like to hear the experience of 
some who have used both kinds, in order 
that we may arrive at conclusion to 
| which is the best. 
| Mr. Durer (Rhode Island Locomotive 
Works.)—I would like to ask the gentleman 
if that is the usual way the Pennsylvania 
| Railroad take up the lost motion in the box. 
'T have never seen it done so on that road. 
dynamo. The arrangement is so simple as| But I have seen them take them under a 
hardly to need an explanation. The arma- | steam hammer and take it up, and then put 
ture serves as a fly-wheel. By using these | in new edges. I am told by the foreman of 
machines, a convenient and comparatively | one of their shops that that is the regular 
inexpensive electric lighting plant can be | practice. 
maintained, which can easily be transferred Mr. Lyne.—I did net mean that remark to 
to any place desired. 

This engine is built by the Westinghouse | 
Machine Company, Pittsburgh, Pa., and the | roads. ; ; 
general salesrooms are at 92 and 94 Liberty | good results on slow running engines, 
street, New York, in charge of William Lee | 
Church, | 
0 tae - 


In running foot lathes dust will sometimes 
get in the bearings and the oil will gum up. 
The remedy is to thoroughly clean the jour- 
nals and bearings with petroleum, and then 
again clean out and thoroughly oil with a 
good lubricant, such as almond oil. If every- 
thing isall right and perfect, the lathe should 
then run as well before. <A  fly-wheel 
would not make it run easily with gummed- 
up bearings. 


1881, which was its first presentation before aan. 
the public. Its success has been so great 
during the last few months, and the de- 
mand for engines specially suited to par- 
ticular kinds of work has grown to such 
proportions, that the manufacturers have 
constructed the engine with several peculiar | 
adaptations, the most noticeable of which is 
for electric lighting. 
two engravings, representing the direct con- 


best. 
a as 
On this page is shown 


nected steam dynamo and a portable steam 


| apply particularly to the Pennsylvania road. 
I know that thing is done on some other 
T have done it myself, and with very 
[Tun 
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AMERICAN MACHINIST. 


years to use cast iron for blocks entirely, and 
for the past two years we have been using a 
cast-iron link, and for about a year past we 
have 
and chilling the inside face, and so far I have 
never known a link to break, and I find the 
wear is very much better than with wrought 
iron links, case hardened. 

Mr. Prescorr.—I would like to hear from 
Mr. Paxson of the Reading railroad. I think 
he has used both kinds for some time. 

Mr. Paxson (Reading Railroad).—I do not 
know whether it is proper for me 
anything, 


been making our links of cast iron 


Tam nota member of the Asso 
ciation, unfortunately; but since T have been 


‘called upon, I may say that we have a class 


of engines which we call, I think, class E, 
We 
have never had any trouble with them; what- 


with chilled faces and cast iron blocks. 


ever breakage they have had, was breakage | 


which I think would have occurred with the 
wrought iron link, 
us any trouble atall. We are using them on 
only one class of engine. 

Mr. SepGiteyY (Lake Shore & Michigan 
Southern Railroad),—I would like to ask Mr. 





Material for the Construction of Driving 











Boxes and Links. 


** What is the best form and material for the 
construction of driving boxes?” was a ques- 
tion presented by Mr. L, F. Lyne, and dis- 
cussed at the Master Mechanics’ Convention. 
The discussion was stenographically reported 
for the AMERICAN Macutntst as follows: 

Mr. Lyne.—It is customary upon most 
railroads in making driving boxes to take the 
iron castings and put them upon a slotter 
and slot a hole out for the To fit 
the brass, it is placed upon a mandrel ina 
lathe and turned to fit the hole in the driving 
box. The ends are then slotted off, some- 
times of a circular form, sometimes of a form 
so that if a straight edge were placed upon 
them it would touch all along the edges. 
Sometimes these edges are made of a dove- 


brass. 





tailed form, so that when the brass is pushed 
in, it will have a tendency to spread the 
brass out, 

The difficulty I find with all these methods 
is that however carefully the brasses may be 
fitted and placed in the casting, the casting 
is spread Open so that when the brass is 
After the cast- 
ing is all fitted up, and the driving box is} derstand that the Pennsylvania road have 
ready to be placed on the axle it has closed | 
in, in found a thirty- | 
The brass when new is 


bored, the casting closes in. 


used these composition boxes with success, 
and that they are pleased with them, and I 
| would like to know very much whether the 
an inch to an inch and a quarter in| use of them with 
warrants their introduction, with their ad 
vantages over the ordinary cast-iron driving 
box. 

Mr. Sercuen (Kentucky Central Railroad). 
Some of the members will remember that we 
had a committee on this subject once, and | 
think Mr. Boon was the chairman. Quite a 
full report was made at the time, and is pub 
lished in one of our annual reports. 


some cases I have 
second of an inch. 
from their additional first cost 
thickness, and, as that wears down, the box | 
And in driving boxes | 
from under an engine that have run three to | 


three and a half years, I have seen the cast- 


keeps closing in. 


ings come together very nearly a sixteenth of 
aninch. The result of all this is, that when 
the casting closes it, it makes a bad fit in the 
jaws and causes a very disagreeable pound- 
ing, and is very detrimental to the working 
of the engine. 


It ought 
I understand that upon some to give us considerable information on the 
roads a composition driving box has been | subject. 

(Mr. Boone was not present.) 

The following question was submitted by 
Mr. Fry: Js cast iron a safe meta! for links 
and link blocks ? 

Mr. Fry. 
men present who use cast iron for links, I 
want to know if it is a safe metal. Have they 
ever known any links to break? 

THE PRESIDENT.—I want to make a speech 
on that subject—yes. 

Mr Wriper (New York, Lake Erie & 
Western Railroad),—I would say that it has 
been our practice for the last eight or nine 


used — for instance, on the Pennsylvania 
Railroad, where the driving box is made of 
solid composition, and is bored at first and 
fitted to the axle. After it has run and lost 
motion accumulates, the journal is slotted 
out and two pieces of composition are dove: 
tailed in on either side of the crown of the 
box. The space between is filled with bab- 
bit metal, that is bored out and the box is 
again properly fitted to the journal, Now, 
it strikes that this much _ better 
method than the ordinary style of cast-iron 


me is a 


box, 


On some of the best engines I have | 


DirEcT CONNECTED 


PORTABLE STEAM 


-There are a great many gentle- 





STEAM DyNaMo. 





DyYNAMO., 


aust 
makes them heavier 


Wilder what class of engines he uses the 


iron link in, and if he 
than the wrought iron formerly made’ 

Mr. Watprer. —I will say that we make the 
cast iron link to take the place of the wrought 
We use them on all 
classes of our engines wherever we are build- 


iron link in every way. 
ing new ones. I have put them in consoli 
dation engines. I have put them in two new 
mogul passenger engines which I have built; 
and in all cases where we have put in new 
links we have put in cast-iron links, 

Mr. Riciarps.—We have used cast iron 
links for nearly eight years on a good many 
engines. I never had one fail, excepting 
when some other part broke first. They are 


When 
the locomotives are thrown away, the links 


very little heavier than wrought iron, 


are sometimes used for another pair of en 
gines, 

Tue PRESIDENT. 
be all one way. 


The evidence seems to 
I have no doubt from the 
evidence presented here and from my own 
experience, that cast-iron links fitted with 
cast-iron blocks are perfectly practicable to he 
used for our locomotives, 

Mr. Woopcock,—I 
whether these links are 


would like to ask 


made of the skeleton 
pattern or are solid links 





to say | 


They have never given | 





=e 
wey 


THE PReEstpeNntT.—Either way. 
Mr. Witprer.—I would say further, in re- 
gard to the cast-iron link, that the wear is 


very much less than it is upon any wrought 


iron link we have had. I have put up en- 
gines with cast-iron links and blocks on one 
side, and wrought iron in the ordinary way 
on the other, and after two years’ wear there 
would be a perceptible amount of lost motion 
in the wrought-iron link and block, while 
the cast-iron links did not need repairs of any 
kind. 


pe - 


An Adaptation of Means to an End. 


We were recently shown at the oftice of 
John Thompson, in this city, an adaptation 
|of means to an end that will be of interest, 
and may, perhaps, be of use to some of our 
Mr, 
Thompson makes a strong embossing press 


readers. Amongst other machines, 


for heavy work, the motion being communi- 
}eated through spur pinions and gears cut 
from solid metal. At one particular point in 
the revolution of the gear wheels the pressure 
jis very heavy on the teeth, the remainder of 
|the revolution the gear simply continuing 
{the motion, the pressure on the teeth being 
| merely nominal, These wheels were origi- 
| nally made of steel castings, but, as in one 
| of the sides is formed a cam, it having to be 
j accurately milled for that purpose, they were 
| found very expensive to make, being some 
| times so hard in places as to ruin the cutters 
jand in other respects not being entirely satis- 
In order to get over both diffi 
culties, the wheel is made of cast iron except 


| factory. 
: : ‘ . 

}a section of the rim embracing a dozen teeth 
| 

}more or less, which is made of steel, thus 
providing a cheap material, easily worked, 


where it will answer all the requirements, and 
| where the strength of teeth is required pro 
| viding the best material for that purpose. 
This is accomplished by inserting in the 
| mould a piece of steel of suitable dimensions, 
and in gating, the iron is led by this piece 
through which means the edges are brought 
to the point of fusion, when they unite per 
fectly with the cast iron. 

from the 
steel and against it, the mould is made to 
jcast a “lump” of iron in which the blow 
}holes are all found, so that when this is 


Towards the side of the wheel 





| turned off down to the rim proper, the wheel 
| . 

is turned and 
| otherwise worked up as if entirely of cast 


jis quite sound. The wheel 
iron, and so adjusted in the machine that the 
teeth shall 
hard strain comes, 


| steel be the ones on which the 


> 


Steam Jacketing Cylinders, 


We were recently shown by Mr. Hamilton, 
superintendent of the Davidson steam pump 
works, the plan adopted by him for steam 
jacketing the cylinders of their pumping en- 
As is well known, trouble frequently 
arises where the jacketing is accomplished 


vines, 


by forcing a bushing into an external shell, 
the unequal contraction and expansion, espe- 
cially when warming up the cylinder, caus- 
ing the bushing to ‘‘erawl,” and the cast 
iron surfaces in contact to become corroded. 
This soon results in a leaky joint, with the 
attendant waste and trouble. 

The plan adopted by Mr. Hamilton is to 
place copper rings, of suitable breadth, in 
erooves, turned one-in each end of the shell, 
then force these 


and the bushing through 


rings. The rings are made somewhat nar- 
rower than the grooves, and in forcing in 
the bushing the copper has room to expand 
endways, thus insuring a perfect fit between 


that this plan entirely overcomes the objec 


the copper ring and the bushing, is said 
tions to this most popular form of steam 
jacket, the bushing moving freely in the 
copper rings to accommodate difference in 
expansion and contraction without danger of 
leaking. We don’t know how new or how 
old this plan may be, but it looks like a 


good one, 


es - 

English technical journals rejoice over the 
fact that a successful test of the basic process 
has recenty been made, It is said, however, 
that the new process will compete chiefly 
will not ma- 


with puddling processes, and 


erially affect the regular Bessemer industry, 
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Elements of the Bessemer Process 
the Manufacture of Steel. 


By Gram CURTIS. 


It is a little singular, with all the inven- 
tions and the 
present century, that the iron and steel manu- 


scientific improvements of 
facture, in certain important respects, has 
scarcely advanced from what it 100 
In all the processes for the pro- 


Was 


years ago. 


duction of wrought tron and steel for the 
market, a large amount of work kas to be 


undone at considerable expense, and then, 
in the case of steel, with additional expense, 
a part of it must be be done over again. 

Cast iron may be considered the starting 
point for the manufacture of all the wrought 
ironand steel at present in use. These prod 
ucts are formed by depriving the cast tron 
of its carbon, and then in steel restoring it 
again in certain definite proportions, or (what 
is more rarely done) reducing the percentage 
of carbon in the cast iron till the amount 
reaches the proportion desired. For some 
few readers it may not come amiss to state 
that, as the proportion of car- 
in iron the 
resulting compound changes 
its nature from wrought iron 
soft and ductile, 
various of 
less 
the 


cast 


bon increases, 


-tough, 
through grades 
steel —stronger, more or 
brittle, and 
power of tempering, to 
iron, comparatively we 
more or less hard, and with 
out the power of tempering. 

To accomplish this trans- 
formation 
arein use, but the Bessemer or 


possessing 


ak, i 


several processes 
pneumatic process, illustrated 
In accompanying engravings, 
seems the one best calculated 
for large and rapid produc- 4 
tion. 

The plant consists of a set 
of cupola furnaces, similar 
to those used in ordinary foun- 
dry practice, only larger; a 
pair 
called converters, and a com- 
plement of powerful cranes, 
hydraulic pumps and blowing ) 
engines, 





of egg-shaped vessels 
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The converter is the essential feature of 
the whole process and should be understood 
to get a clear idea of the manufacture. Its 
shape, as seen by Fig.3, somewhat resembles 
an egg with a one-sided opening at the top, 
called the The heavy iron shell is 
thickly coated on the interior with a very re- 
fractory lining of ‘‘ ganister,”’ and the mov- 
able bottom B of fire brick and ganister is 
perforated with 150 to 200 vertical tuyere 


nose, 


holes 4, 2° in diameter. Through these 
holes the air from the blast box W, has ae- 
cess to the molten iron. Two ponderous 


trunnions project from the sides, and upon 
them the converter (30 to 40 tons in weight) 
One of these 
trunnions carries a pinion which engages a 


is supported and_ revolves. 


horizontal rack operated by a hydraulic cyl- 
inder, and by means of this cylinder the ves- 
sel is rotated. The other trunnion receives, 
through its center, the blast, which by a suit- 
able pipe is conducted to the blast box W, 
just referred to From the shape of the 
converter, and the position of the nose, it 
will be seen that when inclined as shown in 
Fig. 2, it is capable of holding a large amount 


~, 


M 


= 








Dp 





Pig iron, broken to sizes 
convenient for handling, 
loaded on buggies, run upon 


Is 





the hydraulic elevators or lifts 
—T,7’, Fig. 1, which raises it 
to the charging floor. Here 
it is thrown by hand into the 
cupolas, 1, L, from the bot 
tom of which it is tapped out 
from time to time, as it melts 
and in the cupola 
hearth, and is conducted by 
the troughs O to one of the 
N,, ;, which 
stand on seales. In this ladle the 
metal is stored and weighed, and when suffi 
cient has been collected for a charge (from 
12,000 to 17,000 pounds) it is poured out into 
the runners P,, P,, 
R is discharged into either of the converters, 
A A. 
obtained from the blast furnace, the ladle .\ 
and its car are run directly upon a hydraulic 


collects 


ladles, 
melted 


and by means of the wye 


In cases where melted pig iron can be 


lift S, Fig. 2 (see page 5) raised, and by the 
runner ? emptied into the converters. 

As soon as the last of the melted charge 
has reached the converter, the blast (from 15 
to 25 pounds pressure per square inch) is 
turned on, the wye is withdrawn and the 
converter,asif weary of a recumbent position, 
rises apparently of itself to an upright one, 
belching forth volumes of tlame and smoke, 
During this change of position, which occu 
pies 5 or 6 seconds, a rumbling and hissing 
sound similar to that in blowing off a large 
boiler is observed, and quite a fine display of 
A huge tlame with 
thrown 


pyrotechnics takes place. 
myriads of scintillating sparks is 
from the nose of the converter. The volume 
of flame and sparks subsides however as the 
converter reaches the perpendicular, but the 
the blast 


intense con 


rumble and roar of 
tinues. 





Scale of Feet 


10 


Kig. 1. 


fr >) 
L_| 


] 
| 


In these reactions which, to be fully ap- | 


preciated, must be seen at night, the flame, 
that was observed to die away slightly, 
as the assumed the perpendicular, 
increases gradually in size and brilliancy 
till it reaches length of 10 to 12 feet 
with diameter of 
almost dazzling in brightuess. 
during this change there are frequent explo- 
sions followed by a cloud of light that al- 
most rivals the sun in brilliancy, which ap- 
pears for an instant at the nose and then 
falls in a shower of scintillating sparks illumi- 
nating, bright as day, the dark recesses be- 
hind the converter; but to see this in perfec- 
tion, besides the darkness of night, an iron 
mixture that ‘ 

All this, however, is but the external sign 
of the chemical reactions just mentioned ; the 
completion is marked by the sudden short- 
ening of the flame and an opaque milky 
whiteness it assumes, also a peculiar change 
This is the crisis 


vessel 


a 
a 
Sometimes 


slops,” is requisite. 


inthe sound of the blast. 
and must be recognized instantly—a few sec- 
onds early or late would injure, or might ruin 
the product—when reached, the converter 


Blab io Tonverters 


/D 





D 


over 3, and becomes | 


slowly swings down to the position shown by 
dotted lines in Fig. 2. After receiving the 
charge the ladle 1s carried over the moulds //, 
J,and through a hole in its bottom—arranged 
so as to be stopped at pleasure by a fire-brick 
plug—the liquid steel is discharged. Five to 
ten minutes are now required for the steel to 
solidify, so that the mould may be stripped 
with safety from the ingot thus formed 


_ This stripping or lifting the mould off the in 


“J 


got is done by the ‘‘ingot-cranes” D,D, com- 
manding the casting-pit, and by powerful 
tongs the same cranes afterwards lift out the 
red hot ingots and place them on the car 
ready for transportation. 

These immense and 
which to a stranger seem possessed of life, 
are moved by water under a pressure of 300 
to 300 Ibs. per square inch, and are all oper- 
ated from the platform H by means of the 
horizontal levers AK, actuating valves below. 
From this platform also the operator admits 
or shuts off the blast to the converter. The 
blast and water pipes from engine and pumps 
to the valves, and from the valves to the con- 
verters and the various cranes are carried be- 

low ground in tunnels. The 
little wings G, G and H, of 
the main building, are ovens 
for preparing converter-bot- 
toms and ladle-stoppers 
The capacity of sucha plant 
as has been described is over 
3000 tons of ingots per week— 
running continuously from 1 
o'clock Monday morning to 5 
o'clock . Saturday afternoon. 
In distinction from the Eng- 
lish type this plant is known 
the American or Holley 
plant, and is a monument of 
the energy and engineering 
genius of the late Alexander 
L. Holley. 


converters cranes 





as 





-— abe 


Wa : 


In regard to the ventilation 
of the Mont Cenis tunnel, the 
Tronmonger says: ‘In order 
to secure to the atmosphere in 
the tunnel the same purity as 
exists in the London Under- 
ground Railway tunnel—that 
to say, a proportion of 


Is 





D 








of liquid metal, and upon its assuming a per 
pendicular position this metal must flow 
over the tuyeres. It is prevented, however, 
from ruuning through them by the blast, 
which is sufficiently strong to force its way 
through the liquid mass. Within this cham- 
ber takes piace the chemical reactions which 
are as follows: The mass of ironis set by the 
blast into violent commotion and every atom 
of carbon, silicon, phosphorus and sulphur 
with the 


air, is burned,that is, unites with oxygen; the 


it contains, as it Comes in contact 


metal itself also becomes more or less oxid 
ized. The carbon passes off in carbonic acid, 
the silicon, becoming silica, forms a slag, 
while the behavior of the phosphorus and 
sulphur is doubtful. Whatever compounds 
they form, however, are quickly reduced and 
these elements, with their harmful effects, 
are returned again to the iron, in this (the | 
‘Acid’ in distinction from the ‘ Basic’) 
process. Hence the pig iron selected should 
have little or none of theseimpurities. In this 
combustion lies a peculiar feature of the 
pneumatic process, viz.: that the heat by 
which the charge is kept fluid is derived 
from the impurities—chiefly 
taine lin the iron without the necessity of 


Silicon—con- 


additional fuel. 





is ‘turned down” again tg its horizontal 
position, and in the few seconds occupied 
in reaching it, takes place the most brilliant 
display of the ‘* blow” hail of fire shot 


forth filling from roof to ground the whole 


building in range of the converter. 
The*blow” generally consumes 18 to 20 min- 
utes and at its close the wye is swung to the 
certain of 
iron, rich in manganese and carbon (known 
as Spiegeleisen), previously melted in one of 
the smaller cupolas .W, .V, is tapped into the 
runner Y, and discharged into the converter 


converter-nose and = a amount 


The amount of spiegeleisen is so proportioned 
that the manganese and carbon in the result 
ing mass shall bear a certain percentage to 
the whole charge. The manganese purifies 
the mass of the burnt iron it may contain and 
gives smoothness to it, during subsequent 
working, while the carbon transforms it into 
steel, 

The charge having been deprived of its 
carbon, and then re-carbonized to the proper 
degree is now steel, ready for casting. For 
this purpose it is poured into the ladle I, 
which is swung under the converter by re- 
volving the ‘‘ladle-crane” C, to the position 
shown by the dotted lines in Fig. 1. To 
its contents the converter 


empty molten 


0.0015 of carbonic acid—an 
immense ventilator, worked 
by water power, has been put 
up near Bardonéche. Besides 
this ventilator, there an 
apparatus for forcing com- 
pressed air fit for inhaling 
into the tunnel, and by way 
of additional precaution the 
furnaces of the engines con- 
sume the least possible quan- 
tity of coal while within the 
tunnel. But even these ad- 
ditional measures of safety 
might possibly prove inade- 
quate in the event of the number of trains 
passing through the tunnel being consider- 


is 





ably augmented,” 
2 oe: “i 

The extent to which steel rails have taken 
the place of iron is seen by the fact that of 
the 1,844,100 net tons of rails manufactured 
in this country last year, only 488,581, or 
about 26 per cent., were of iron, although 
the price of steel rails was very much greater, 
Now, strange to say, we find the latter quoted 
almost as low as iron rails, which are there- 
fore not likely to find much demand.— Rail 
way Age. 

; A 

At Venice there has lately been commenced 
the building of a large cotton-spinning fac- 
tory. There will be four separate edifices, in 
each of which will be placed 25,000 spindles 
at the beginning of 1883. Two-thirds of the 
capital, that is, 2,000,000f., has been al 
ready raised, and million will be 
raised directly, after which provisional cer 


another 


tificates will be issued 
7 
The construction of new railroads and the 
operation of old ones employed last year 
about one-sixth of the able-bodied population 
of the United States. 
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Deflection of Shafting. 
By Henry R. Towne, STAMFORD, CONN. 


THE AMERICAN 8SO- 
ENGINEERS. 


4 PAPER READ BEFORE 
CTETY OF MECHANICAL 


The numerical coefficients in our formule 
for indicating the behavior of materials un- 
der strains are derived, in most cases, from 
experiments with models of small dimen- 
sions. It is both profitable and interesting, 
therefore, to test their correctness by noting 
the behavior of large specimens and compar 
ing actual with theoretical results 

An unusual opportunity for a test of this 
kind presented itself some years ago during 
the erection, under my charge, of the engines 
of the U.S. 8S. Pushmataha,* at the Philadel- 
phia Navy Yard. 
shaft, 30 feet in length and 121! inches in 
diameter, of wrought iron, turned and 
finished all over, while lying on the wharf 
was blocked up in the manner shown in the 
accompanying diagram,and carefully leveled. 

Repeated observations were then made to 
determine the deflection of the shaft at the 
center, and the amount of this deflection 
(due, of course, to the weight of the shaft 


itself) ascertained accurately to be 435, 
inch. 

Sir William Fairbairn, in his Treatise on 
Mills and Millwork, at page 52 ef. seq., 


Part I] (London edition of 1868), gives the 
results of his own experiments on the deflec 
tion of rectangular beams, and proceeds as 
follows: ‘‘Fora cylindrical shaft the same 
formula will apply with another constant. | 
am not aware that this has been experiment- 
ally ascertained, but it has been given ap 
proximately as 734. Hence, for cylindrical 

shafts (when load is applied at the center), 
ce %S40L° W 

a M oé 

Or, 
4 


d 4/ 


When the weight is uniformly distributed 
over the length of the shaft (as in the case of 
the weight of the shaft itself), the general 


734 17W oy 
Wo 


formula is, 
1 270 13 W 
d Vs 
Or, 
| / WLIW |) 
Ms 


The nomenclature adopt 


d 


A section of the propeller 
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Ma AO =O Woe . (8) 


Fairbairn, in his applications of the above 


formule, assumes for the modulus of 
wrought iron, 
= 94 DOOLOOD © o0'se%s sci es os AD 
By transposing the general equation given 
above, we obtain 
270 L 3 W : 
M hl re tS, 


d4gé 


and, by replacing the symbols with their 
actual values as exhibited in the shaft under 
consideration (its weight, as determined by 
caleulation, being 12,400 Ibs., exclusive of 
the flanges), gives: 

vi 270 x 30 3 x 12,400, +h. 

€123.5)* x . 125 

which, by reduction, becomes 

PaO OB cuss ek choses sce oa) 


(6) 


or, about 29,600,000 in place of the value 
24,500,000 assumed by Fairbairn. 

Professor Rankine 
page 631) gives as the modulus of elasticity, 
or resistance to stretching of ‘‘wrought iron 
bars and bolts” 29,000,000, the tenacity be- 
ing stated at from 60 000 to 70,000 pounds 
per square inch, and the values being ap 
parently derived and arranged from Napier’s 
experiments with various English irons. 

D. K. Clark (Manual of Rules, Tables and 


Data, London edition, 1878, page 510) gives 


as the formula for the breaking weight of 
beams of circular section. 
Wit Ss eee 
l / 


in Which =the breaking weight 
the middle 


a—the sectional area of the beam, 


applied at 


in inches. 
d=the diameter of 

inches 
./—the lengths 

in inches 


the beam in 


between supports 
x=the ultimate tensile strength of 

the material per square inch, 
for 
mula for the deflection of beams and shows 
that 


and (on page 528) he gives the general 


in which )=the deflection of the beam. 


1 Feet 


(Applied Mechanics, jn which W 


x=the direct stress, either of ten- 

sion or compression on the 
the 
beam in tons per square inch. 


extreme outer fibers of 
Inverting formula (8) above gives (page 533) 
Ww? 
x — ‘8 oes weltee ba 
i804 d § 
Equating these two values of s [viz.: for 
mula (10) and (11) J, 


Wil td kD 
ae ; and, 
.7854 d § q3 
Wl 8=3.1416 d4 FD 
whence D mat ss atip 3b R58 ieee 
3.1416 d 4 D 
and, therefore # Wt? ary) 


3.1416 d4 FH 
These equations are for a beam loaded at 
the middle. For a uniformly distributed 
load the value of W will 
that case therefore, 


be doubled, and in 


Ki Wi’ Sentence 
2(3.1416d + D) 

Applying this equation (14) to the shaft or 
beam under consideration, and inserting the 
proper values, for each symbol, gives 

12,400 x (860) 4 
2 [3.1416 x (12.5)4 x 125] 00 
which by reduction becomes, 
H=30,171,679 


or about 30,200,000, 


15) 


This result agrees closely with that ob- 
tained by means of Fairbairn’s formula (5) as 
ascertained above, and the case may now be 
summed up as follows: viz., 

Modulus of elasticity of wrought iron, 


As stated by Fairbairn..... ..... 24,500,000 
J es Rankine ...« 29,000,000 
Clark (page 508)... ..26, 880,000 

As determined herein, by Fair 
DARIEN Ss TOTMUIS ; sc. csecks se cwed 29,600,000 


As determined herein by Clark’s 
109) 0001 |: ec ..4.. .80, 200,000 
I beheve that the value 30,000,000, can be 
safely adopted as the proper exponent of the 
modulus or coeflicient of elasticity. 
Accepting the general formula of Clark for 
deflection, as given above, viz.: 
W t*=8.1416d* 2D... «..: 48) 
and inserting the value of / we have 
WU 8=3.1416 d 4 Dx 30,000,000 . .(17) 
the breaking load applied at 
the middle 
/—the length between supports in 
inches. 
d—the diameter in inches, 
D=the 
inches 


deflection at center in 
Whence we derive as working formule for 
the detlection of shafts or cylindrical beams 
due to a load applied at the middle, 
3.1416 d4* Dx 30,000,000 
] 3 


W 


y—3 j3 1416 d4 D x 30,000,000 (19) 
4 W 
Wi 


D  eeavetaee 
3.1416 d * x 30,000,000 


and, for the deflection of shafts due to their 
own weight, or to a uniformly distributed 
load, the working formule become 


W’ 2 (8.1416 d + D) x 30,000,000 


(21 
] 3 

p—2, /2 (3.1416 d * Dx 30,000,000 (99) 
4 W 

Db wi? 233) 


2 (3.1416 d 4) x 30,000,000 


eR 
A recent English invention of a lubricator 
for steam cylinders consists of two pistons 
of different areas, the smaller of which acts 





ed in the above formula is . 
as follows, viz. : ome 
W=the load in Ibs. 
L=the length between supports in 
Sfeet. 


* Built at the Port Richmond Iron Works, Phila 


delphia, by I. P. Morris, Towne & Co., iii 1866--7 


and the 


d =the diameter of shaft in /uches. 

6 =the deflection at 
inches 

YW=the modulus of elasticity; 

distributed 


the center in 


geeneral equation, for a 


load, is 


d—the depth or diameter of the 
beam in inches, 

‘=the length of the beam between 
supports in inches 

=the coeflicient (or modulus) of 
elasticity 





upen the lubricant, while the greater is acted 
upon by the steam. 
a —_ 

As shown by statistics, a weaver in a Mas 
sachusetts cotton mill receives, on an aver- 


age, $5.64 per week. 








LETTERS FROM PRACTICAL MEN, 


A Fly Wheel on the Built-up Principle. 

Vachinist : 

The writer recently saw a large fly-wheel 
By 

metal 


Kditor American 


cast, intended to weigh about 4,500 Ibs. 


some means or other there was not 
enough to fill the mould; the rim was left 
two anda half inches too narrow. As it was | 
too costly to break up and mouid over, the | 
built-up principle was resorted to success- 
fully, and the sketch enclosed will show how 
it 
boring mill and faced off, leaving a tongue 


was done. The pulley was put on the 
projecting a quarter of an inch high by 
one inch wide. <A piece of rim was then 
at B B in sketch.) 
faced off and a groove cut in to match the 
Twelve (12) three 
quarter inch (3) studs were put in to hold it 
firmly, after which it turned off in 
the usual manner. R. E. S. 
Springtield, Ohio. 


cast (shown This was 


tongue on the fly-wheel. 


was 


Running Against the Wind, 
Kditor American Machinist : 

In your issue dated July 8th, Lewis F. 
Lyne describes an apparatus for propelling a 
windmill against the wind. About the year 
1827 my grandfather, then residing in Vol- 
ney, Oswego Co., N. Y., placed a windmill 
on a raft, connected the windmill to paddle- 
wheels, and the whole was propelled by the 
force of the wind across a small pond direct 
ly against the wind. 

K. 


GEO GREENLEAF. 


Westville, Conn 


with a hydraulic press. 
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Cross SECTION OF 


alook at the square centers in a machine 
shop would tend to foster the belief that he 
either don’t know or don’t care much about 
it. 


stone are the rule. 


Broken points stubbed off on the grind- 
I lent a square center the 
other day with the injunction to use it care- 
fully, and, when it came back broken and 
ground out of all proportions, the satisfac- 
tion I got was, ‘‘ That’s the Western style.” 

I have found a very good way to center 
heavy shafting where good, permanent 
centers are required—say, locomotive axles 
of eight hundred pounds—is_ to 
push a cutting center into the end, so that 


or nine 
the shaft is true; square up the ends to the 
required length; then take a hook bolt, put 
the hook through the clamps or dog, and 
Run 
one end in the stay or steady rest, take a lip 


screw the nut up against the face plate. 


drill, ground the right shape, and push it 
through a slot rest in the tool post; then take 


a 2 half round bit, and send it in an inch or 
more. 


I have seen good centers made by pressure 
They (the counter- 
sinks) are smooth and perfectly shaped and 


i hard, and the center that makes the counter- 


Peculiarities of Master Wechanics—Cen- 
tering Lathe Work—Hydraulic Cen- | 
tering. 

Editor American Machinist : 

A man who has worked for a long time in | 
one shop under different management, will | 
have noticed the different ideas and opinions | 
of different 
workmen. I have worked here nearly a quar 
ter of a century. 
was here about twenty years, and every one | 
He work 
done first-class, and paid good wages. 


foremen in regard to work and | 
The first master mechanic | 


thought him settled. wanted his 

After considerable trouble he got a steam 
hammer and a furnace for working up scrap | 
and tried axle forgers to run them; but they | 
failed to get out general work to drawings 
in sufficient quantity or quality to make it 
pay; so he sent to Pennsylvania for a first 
Such a man 
came along, one who had worked at it all his 
life. Although he got a salary that many 
professional men would look upon with envy, | 


rate man regardless of price. 


| 


it was soon seen from the rapidity and excel- | 
lence of his work that he was vastly more | 
profitable than his cheaper predecessors. He 
was never flurried, never made any false | 
moves, and the ease with which he turned | 
over huge heavy pieces of iron, with the | 
hammer working rapidly, was pleasant to be 
hold. 

The old master mechanic left, and the first 
thing the new one did was to cut the forger 
down 20 per cent. Sohe quitand went East 
to a shop where he took the work by the | 
pound, ‘The new master mechanic quarreled 
with every subordinate on the road, and 
finally tackled the directors, with the usual 
result. 

No, 8, the next master mechanic went in for 
retrenchment, and tried to run the concern 
on the lightning, rushing style. ‘How long 
willittake you” was his first question, ‘Will 
that engine be done to-night?” He didn't 
last. 

No. 4 measured men by their breadth of 
beam. 

Another master mechanic who had come up 
through the whole business from an appren 
tice, made a complete revolution. He got up 
drawings, and had them worked to. 

I am always glad to read in the AMERICAN 
Macuinist the letters from practical men 
journeymen who know what they write 
about from actual contact. 

l have read some good things about center 
latheman 
ought to know that the center reamer should 


ing work to be turned. Every 


be the same angle or taper as the center, but | 


| sink, 


i tained in the one referred to. 


if properly tempered, will last for 
years. VETERAN. 


Fort Wayne, Ind, 


Another Counterboring Tool, 


Editor American Machinist: 
Noticing in your issue of July 8th, a 


sketch and description of a counterboring 


tool by Benj. F. Campbell, I send a sketch 
and description of one I made which T think 
valuable not con 
B is the bar, 


possesses some features 


and Cis the pin which are in one solid piece. 


About 8 of an inch from where the pin joins 
The 


sides of this slot are cut away on opposite 


is the slot which receives the cutter. 


| sides with a milling tool, as shown at D D, 
ito let the borings out. 


By this means we 
retain the solid bearings, / #, behind the 
cutter fora support to the same to prevent 
breaking. The cutter is of the form shown 
at A, which is so made to retain strength in 
the pin, The edge 


of the cutter projects 


Burit-uPp Fry WHEEL. 


Countersink for Boiler 
Heads. 
Editor American Machinist: 

Since you have noticed some of my pre- 
vious communications, I feel encouraged to 
offer you two more devices as shown in the 
sketch, hoping that the ideas may be of use to 
some one. The first is a shaper vice in which 
the ordinary tightening screws are dispensed 
with, their office being performed by two 
small cams or excentrics. By turning one of 
these to the right and the other to the left, 
the movable jaw is made to bind the work 
firmly, and by bringing the small pawls up 
to the excentric, as shown, all danger of jar- 
ring loose is avoided. To accommodate work 
of different sizes it is only necessary to move 
the excentrics from hole to hole. The pro- 
jection of the jaws sideways is for long work, 


A Shaper Vice 


> 
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SHAPER ViIsk.—COUNTERSINK. 


and the V slots for circular work. The V's 


can be made of different dimensions if de- | 


An outside and sectional view of the 
excentric are shown. 

The other represents a countersink for the 
tube holes in boiler heads. The body has three 
slots for cutters, which are tightened by a nut 
on a center stud, and also by the small bolts, 


sired, 


_- 








COUNTERBORING Toot, 


about ,yinch below the body of the bar, with 
proper clearance for cutting as well as at the 
edges, so that the body of the bar does not 
touch, The cutter is held in place by key F. 

This makes a substantial and simple coun 
terboring tool, and will bear very heavy cut 
ting in wrought iron without breaking the 
cutter, as the cutter receives very little, if 
any, of the strain. The objection to this 
kind of tool made solid is, it is hard to keep 
sharp, and that in hardening, the pin is also 
hard and apt to break off. With the tool 
here represented the pin remains soft, and 
the cutter is readily taken out to be sharp- 
ened. The bar should be almost as large in 
diameter where the cutter is, as the cutter, 
to avoid strain on the same. 

This device may not be new to some of 
your readers, although it is new to me, and I 
give it, thinking it may be new to others, 

Waynesboro, Pa. A 


us shown. By using a large center stud and 
nut, steel pins in the cutters will answer in- 
stead of the small bolts. 

Chicago, Hl. N. A. NEILSON. 
**Slow Speed and Coarse Feed” versus 

** Quick Speed and Fine Feed.” 
Machinist : 

If your correspondent, F.N. Isham, thinks 
my remarks On misshapen tools and improper 
tool-grinding favored fine feeding he was de- 
cidedly mistaken, There is not a man in the 
world more in favor of slow speed and coarse 
feed than Tam. What I said was, that a 
poor tool grinder, when he attempted to make 
a finish with a coarse feed, made it like a 
‘* wash-board,”’ 


Kditor American 


Everybody recognizes, that knows any 
thing about it, that, for heavy cutting witha 
coarse feed on heavy work, a stiff, rigid and 


| powerful lathe is the thing. Nothing looks 


| 


better on some jobs than a coarse feed—the 
last cut, say four or two to the inch, with a 
| properly ground flat tool. 

| Such work as 2} inch or 3 inch shafting 
| does not require a very powerful lathe. What 
|our English cousins call a stay (a steady rest) 
| keeps the shaft steadily to the cut, and the 
| steel bush, if provided with double tools, al- 
| lows a coarse feed to be used. 

| Let a man go into a new shop, and the 
foreman bring him some heavy work to be 
chucked and bored, say excentric straps, and 
him his of two lathes, 
stiff, powerful one with a rest capable of 
taking in a heavy square steel bar with a slot 


give choice a 


and a set-screw, say inch by half-inch steel ; 
and a light lathe with a small tool-holder 
post with a slot # in. wide. He would find 
the stiff lathe as much superior to the light, 
metal-stinted, belt-fed fine-feed lathe as a 
Clydesdale draft horse, for pulling, would 
be superior to the spindle-shanked race-horse. 

An agent of a New England firm said 
when he got west of New York he could not 
sell a lathe with a weight to keep the car- 
riage down. Opinions differ, but my opinion 
is that the massive and powerful lathes made 
by machine-tool builders are far superior, for 
durability, to those made with small wearing 
surfaces and sharp internal corners with 
ogees and highly-polished gegoes. However, 
there are different ideas about friction; some 
contend that the shorter and smaller the 
wearing surface the less the friction. Nothing 
could work easier than the carriages of some 
modern shapers with their ample flat bear- 
ing surfaces. A child of eight years old 
can run them backward and forward. 

Ft. Wayne, Ind. Joun K, CANNON, 


A Railroad in China, 
| Editor American Machinist: 
| An article under the above title taken from 
ithe Railiray Age, in your issue of July 15, 
/contains some errors which should be cor 
| rected for the benefit of those interested in 
| such subjects. 

The railroad referred to was not originally 
| projected by Englishmen, as the article im- 
'plies, but was the result of an American 
| scheme to make money, and the history of 
| the business runs in this way. 





Some eight or nine years since, several 
; American residents of Shanghai bought a 
i strip of land from that city to Woosung with 
the intention of building a railroad thereon, 
which should represent the American narrow 
gauge of that time; but, as sufficient American 
capital was not forthcoming, a controlling in- 
terest fell into English hands. 

The company English 
laws, and sent an English engineer to Shang- 
hai to make estimates and take charge of the 
construction, but his figures were so high 
that he never arrived at the constructive era. 
However, after some delay, the work was un- 
idertaken and completed in a very satisfac- 
| tory manner by an American gentleman, 
| Itis worthy of note that this gentleman, 
| while having no especial training in railroad 
that quality 
known as judgment, succeeded in building 
the road properly, and that at a cost of about 
one-half the estimate of the professional en- 


organized under 


construction, by the use of 


gineer. 

In due time the road was opened for busi- 
ness and proved a success, despite the opposi- 
tion brought to bear by the Mandarin or of- 
ficial class. 

‘*So great was the prejudice of the people 
against this modern institution, that it was 
only allowed to be operated a few weeks 
when the government took possession, tore 
up the track, and sent the rails, locomotives, 
and cars out of the country.” 

The above quotation is a misstatement as a 
whole, although the writer probably had 
some vague ideas of the facts. 

Iam confident that any disinterested per 
will 
agree with me that the only opposition in 


son, having a knowledge of the facts, 


China to modern tnstitutions, whether rail 
roads, steamships or telegraph, will be found 
the officials of 


power and wealth just in proportion as the 


in who see therein a loss 


people become better educated. 


The railroad, instead of coming to an un 
timely end as stated, was in operation nearly 


or quite a year, and, instead of being seized, 
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as we are lead to suppose, was turned over 
to the Chinese Government as part of a} 
diplomatic trade by the British Minister at | 
Pekin. 

The railroad property was exchanged for | 
certain mining privileges, on condition that | 
the management should not change 
fore a specified date, which, if 1 remember 
aright, completed one year of operation. At 


the date named the Government removed all | 


be- | 


the railroad material to Formosa, to be used, 
it was said, in transporting coal from the 
mines to coast ports, but I think it was never 
used for any purpose. | 

It is to be hoped Mr. Chenng Lenng pre- 
dicts the true future of China, for no other 
country in the world could yield so bounti- 
ful a harvest in return for a progressive pol- 
icy. But those who have had experience 
with the representatives of the Chinese Gov- 
ernment will probably take the gentleman’s 
statements with several ‘‘grains of salt,” 
until there is some more substantial evidence 
of the correctness of his knowledge. 

It is not unlikely the Government may as- | 
sist in building railroads, but time will show 
the motive, which we can hardly expect to | 
be a desire for progress. 

“The material and equipment for a new | 
road will be of English manufacture, but | 
American enterprise will certainly not per- | 
mit the enormous field which China is des- 
tined to afford, to be monopolized by our 
English brethren.” 

The above reads well, but American capi- 
tal is not addicted to ‘“‘ Egyptian Bonds ” and | 
will hardly care to furnish money or material | 
for such purposes, if the Chinese Govern- | 
ment must be looked to for the pay, while the 
only source of revenue in the country worth 
mentioning (the Imperial Customs), is for | 
all practical purposes in British hands and 
pledged for all it is worth to cover former 
loans. J. GANNETT LITTLEFIELD, 

Milton, Mass. 


| 
| 
| 
| 
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Motion Curves, 


7, 


Editor American Machinist : 
Mr. Sinclair’s article on ‘‘ Motion Curves,” 
in your issue of July 1st, reminds me of an 





occasion | had to use the curves to very good | 
advantage. I have found this method so | 
satisfactory that I often take diagrams of en- | 
gines that Iam repairing for the purpose of | 
study. I had to make a new valve to take | 
the place of an old one, and was requested | 
to have the valve cut off at one-half stroke, 
compression to begin at three-quarter stroke. 
I looked up authorities, but found no method | 
short of measuring and drafting out the | 
whole thing, which would take more time 
than I could spare, so I mixed up a number 
of rules, and did the job as follows: 
I made a sketch of the valve seat to exact | 
size, and carried the lines of the ports and | 
bridges down the length of the cylinder, as rep- | 
resented in the accompanying diagram. Across 
these I drew as many other lines, one inch 
apart, as represented the stroke of piston | 
in inches. I then marked off the engine and 
got the exact center, in the 
AMERICAN MACHINIST of January 28, 1882, | 
I placed the crank on the exact center at the 
cylinder end of stroke, marked the valve | 
rod, and called that the line of port, as at 0. 
I then turned the crank in the direction the | 


as described 


engine was to run until the cross head had 
moved one inch, and with the tram I 
scratched the valve stem. I then set the 


dividers in first mark, and took the distance 
that the stem had moved and transferred it 
to the one-inch mark, and so on inch by inch | 
until the full revolution had been measured. | 
I then set the dividers on the line of travel at | 
9. so as to intersect the opposite port at A, | 
and transferred the points to the opposite end 
of the seat; then, by drawing a line from point | 
to point, I had the track of the valve travel. | 
It will be seen by inspection that the paths 
for the two ends of the valve are not alike. 
(They will vary, of course, according to the 
length of connecting rod. ) 

] then 
paper and placed one end at 44—the point 
-and marked 


took a narrow piece of drafting 
that steam was to be cut off at 
where the path of the travel intersected, which 
mark must be used at all points of compari 

son; then by paper until the 
mark intersects the return line of travel, i| 


moving the 





wu 


is 


DIAGRAM OF MorTion CURVES. 


marked the opposite end of the valve at the 
point where the opposite ports intersect, 
which gave me the length of valve necessary 
to cut off at 4 stroke. 

To get the exhaust sides of the valve, | 
placed the paper at the point of compression, 
with mark on line of travel ss before, and 
marked where the inner line of port intersects 
and moved to opposite end and marked again, 
which gave me the width and location of ex 
haust cavity. Now if the reader will study 
the diagram it will be seen that the valve is 
not square, or in other words, that there is 
lap at one end and lead at the other, which 
upsets the idea many have that a valve is set 
right when it has the same amount of lap or 
lead at both ends when the crank is on its 
exact center. 

The above method may be old to some, 
but I think that to many it may be some- 
thing new and perhaps useful. If so, 1 have 
accomplished my object. Hf. ReyNoups. 
Ithaca, N. Y. 
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New Ball-Bearing for Bicycles. 


The accompanying engravings, Figs. 
1, 2 and 8 represent the peculiar form of 
ball-bearing used by the Pope Manu 
facturing Co., Mass., for the 
well known Columbia Bicycle, as manu- 
factured by them. 

Fig. 1 represents the general form of 


Boston, 


this bearing for the front wheel, of 
which Fig. 2 is a modification, while 


Fig. 3 represents the bearing for the 
back wheel. 

These bearings, as will be seen, con 
sist of suitably-grooved parts adapted 
to receive circular rows of balls, the 
whole being capable of accurate adjust 
ment by means clearly represented. The 
balls are turned by special machines to 


secure perfect uniformity, and all the | 


wearing parts (including the balls) are hard- 
ened. The object of this device is to reduce 
friction to. a minimum, and to provide bear- 


ings that require the use of but little oil. 
8 


Steam-Engine Economy. 


F F 
‘ 4 


By HEMENWAY. 





On the subject of steam-engine economy 
too much is sometimes taken for granted, 
There is fortunately no question as to the ad- 
visability of using an engine designed and 
constructed to use steam with good economy, 
in all cases where the cost of fuel is 
siderable; but it by no means follows that 
the assertion, which has passed into a pro 
verb, that where the fuel costs nothing, 
when waste products of manufacturing 
invested for the 
pose of economizing in the use of steam is 


con- 


as 
are 


burned, any money pur- 


usclessly expended. 
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Long Bars of Iron, 


Editor American Machinist : 


In the issue of AMERICAN Macuintst dated 
July 15th, I see that the Phenixville Iron 


37 
1 


Works claimed they rolled a bar of iron 
round and 136 feet long. Mr. 
recently rolled a bar }” round and 
long, and can excced that if necessary. 
T. J. FENNELL, 
Elmira, N. Y, 
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Reese Lloyd, 
of the Elmira Iron and Steel Rolling Mill Co. 
156 feet 
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Kia. 3. 
The arguments—when any are em 
ployed—in favor of the full-stroke en 
vine, under the circumstances — last 


named, are: Less first cost; less skill re 
quired to operate; less cost for repairs; 


that a smaller engine will do the work, 


since the waste fuel must be got rid of, 
it will cost nothing to make steam with 
it 

it would probably be too much to say 
that an engine that worked steam eco 
nomically was the cheapest under «// 
circumstances, but it may be shown that the 
arguments upon which the economy of a full 
stroke engine are based are not always well 
considered; in other words, if it is admitted 
that under some circumstances the use of a 


full- stroke engine is defensible on economic | 


grounds, it is by no means so to the extent 


claimed, nor (generally) for the reasons 


viven. 
Referring to the cost of the engine, it is 


crenerally assumed by those who advocate the | 
* ’ | 


and hence requires less room, and that, | 


f 3 


use of the full-stroke engine that but little 


more than 
quired for 
the 
this point, perhaps, more misunderstanding 


one-half the cylinder capacity re- 
a cut-off engine is required, which 
is in beginning a grave mistake. On 
exists than on any single feature of a steam 
engine. <A full-stroke engine, with cylinder 
capacity just sufficient for the maximum 
load at a given boiler pressure, would, even 
if the boiler pressure was absolutely con 
stant, be useless under the conditions of only 
a slightly load and a demand for 
Where 


regulation is important, as it almost always 


variable 
moderately good regulation. good 
is, a cut-off engine, designed to work with 
good economy, and a full-stroke engine, de 
signed to work with approximately as good 
regulation as the cut-off engine, will require 
cylinders of substantially equal capacities; 
and, since it is essential in either case to pro- 
vide in emergencies for transmitting power 
equal to the capacity of the cylinder at full 
boiler pressure, there should be no material 
difference in the strength or character of the 
| transmitting parts. 

| The cost of the cut off engine will excced 
ithat of the full stroke engine by the cost 
| of the cut-off gear, or rather by the amount 
| that the cost of the cut-off gear, valves, &e., 
increased by the cost of a few pounds of iron 
in the fly-wheel, and a little extra cost of 
cylinder to meet the requirements of economy, 


exceeds that of the plain valve and gear of 
the full stroke engine ; 


certainly something, 
| but by no means what it is popularly taken 
|to be. The mistake in this respect is in com- 
| paring the cost of a cut-off engine in which 
| the design and workmanship is such as to in- 
/sure continuous use, and the capacity such 
jas to insure close regulation, with a full 
| stroke engine without sfay/ng qualities, and 
with a cylinder and tly-wheel capacity whol- 
ly inadequate to respond to the sudden throw- 
ing on of loads that may require a brief ex 
ertion of power considerably beyond the nor 
mal maximum, Compared in this way the 
difference in cost may be large, but when the 
comparison is made between the two con 





| structions, each equally adapted for service 
fexcept on the point of steam economy, a 
| large proportion of the difference disappears. 

But further, with reference to the cost of 
| motive power, the cost of boilers is quite as 
important as that of the engine, and the ex 
| tra boiler capacity required for the full stroke 
engine, if it does not immediately equalize 
the expense of the motive plant, will do so in 
the necessary outlay for repairs and renewal 
in a short time. 

With reference to the skill required to care 
| for the engine, an engineer who is competent 
to have the charge of one should not require 
much time to learn what is necessary for him 
to know of the other; the fact that he cannot 
readily do so being evidence of his inability 
to perform the duties of an engineer under 
any circumstances, The cost of repairs on an 
| engine of either class should be merely nom 
}inal, and not materially different 
| The argument that where waste products 
which must be disposed of in some way are 
used for fuel it costs nothing to make steam, 





can be met by the fact that a boiler is a cost 


ly, 


unnecessary, ineffective, and dangerous 


part of a furnace for consuming such waste. 


Perhaps it can be better met by those who 
using the full stroke engine, pay for three 


boilers instead of two, who pay for repairs 


}and insurance on the extra boiler, and find the 
room for it. 

Continued daily experience in the disas 
fix on the 
mind of the engineer that every boiler under 


ltrous failure of boilers ought to 
steam, added to a plant beyond the require 
ments of good engineering, is adding another 
|element of danger only equalled by the over 
crowding of boilers to furnish more steam 
| than they can with safety furnish 
| that good practice condemns, 


two things 


The use of a full stroke engine for small 
power, or where frequent removals “are prob- 
rood 


able, may in some instances be econ 


omy, but for considerable power, where the 
engine with the necessary boilers is to forma 
permanent motive plant, it can hardly be de 
fended 
on the ground of economy, and certainly not 


without reference to the cost of fuel) 


on that of safety 
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A ‘Step Saekweits: 


| impending reaction. 


During the past ten or fifteen years the | 
effort in machine construction has been alto 
gether in a direction towards better quality 
in respect both to material and workmanship 
and this without cost. 


reference to 


Particularly is this true of the steam engine, 


much 


purchasers being apparently quite willing to | 
meet builders by paying for any amount of | 
that could 
fuel economy and continued running, 

without the dangers of enforced idleness from + 


refinement be shown to. bring 


about 


breakdowns, from other causes of deten 
If anything in the future of 
it 
would be 


or 
machine 
that the | 
bounded 


tion. 


structure seemed assured, was 


coming steam engine 
its quality as a machine shop product by the | 
best accomplishments of modern tools and 
far 
for repairs as it was 
As a result | 
the more important parts have been brought | 


modern skill—something as above the 


suspicion of ‘‘striking” 


reasonably possible to produce. 


to a remarkable degree of perfection, with 
the intention always towards something still 
better, 

Take 


gine of considerable size, 


the center crank 

and the difference 
that of 
only a few years ago amounts to a revolution. 
Cast and solid forged cranks then used have 
with shafts | 


+, as an example, 


hetween present construction and 


given way to built-up cranks, 
carefully hammered, and with journals and 
pins ground to the nearest approach to per- 
fection, it being claimed and admitted that 
not only accuracy in workmanship, but the | 


| 


best attainable homogeneity of matertal was | 
required by the demands for high pressures 


and higher speeds of modern engineering. 


Beyond question, the center-crank engine 
of ten years ago—especially of the horizontal | 
The 
and whether 


shaft | 
made 


type —was_ troublesome. crank 


was the 


weak point, of 
cast or solid forged metal (except, perhaps, 
the 
favor 
pended upon as safe : 
heat and break. It was always subject to 
sudden and unexpected failure. It 
as certain that the present practice of builders | 
of this type of engine has resulted in getting 
rid of these'troublesome features, and restor- 
ing, for special purposes, this type of engine 


English bent crank, which never found 
it was not to be de- 


ruinst 


in this country), 


a tendency to 


is quite | 


to popular favor. 

Like many parts of the modern steam en- 
gine, cheapness is not a characteristic of the 
modernly constructed center-crank, but off 


setting its inereased cost against its desirable 


qualities, it has been taken as a happy adap- 
tation of means to an end, 
So far the matter the 


builder, on the one hand, seeking to improve 


is quite plain, 


his product to meet the requirements of en 
lightened practice, and the purchaser, on the 
the 
3ut the curious feature is that 


other hand, demanding builder’s best 
efforts. 
as construction reaches success— 
furnish, the 
willing to pay for the refinements that make | 
high 


makers are ini 


just 
the builder 


being able to and user being 


the modern steam engine nominally a 
priced machine—prominent 
tiating the other extreme by constructing en 
gines of considerable power and for purposes 
accident involving a cessation of 


where any 


duty would be to say the least extremely in 
and with 


seem to indicate a deter | 


convenient, with cast crank shafts, 


other features that 


mination to try the virtue of lower prices 
and cheaper work. 

By what means the probability of the 
absolute economy of such construction is | 


arrived at is not clear. It may mean (although 
the part of | 
be had for 


in the fea- 


reaction 
that 
is shi wh that 


we question it) a on 


users prices must 
If it 
tures referred to the old construction was the 
it the 
deal of time and money has been wasted in 
devising what is not wanted. 


At any rate, the construction of high speed 


against 
or 0d work. 
best because was 


cheapest, a good 


automatic engines in some of the essential 
features after the fashion of engine construc 
tion twenty years ago, is a curious example 
if successful, 
the folly of 
If such construction is the 
demand for low prices, builders 


the their 


of progressing backwards, and, 


must be taken as demonstrating 


learning too fast. 
result of 


must take choice of conforming 


lence, after paying his respects to incompe- 


| employers, who ‘‘ to save 


| would not have been necessary, 


| life and property,” 
| has not generally been considered. 


| cngineers who, 
their 


| trouble; 


; smart enough to get along without incurring 


| dangers of boiler explosion. 


; some 


| description of elements of this process, 


| venient reach of 
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practice to the demand, or of waiting for an 
The policy of deliberately going back | 
towards ancient principles in machine con- | 
struction is hardly to be commended as likely | 
to meet current demands, and steam cngine | 
builders who have brought their work to} 
the present point of excellence will 
likely to try and cheapen production by im- | 
proving the processes of manufacture rather | 
by abandoning what have come to be 
considered essential features. At the same 
time purchasers will hardly be willing to 
accept uncertainties for the saving of even a} 
considerable percentage of first cost. It will | 
be well for manufacturers who have no other | 
intentions than to meet the wants | 
of customers, to see who proposes the step | 
it as finally 


be | 


than 


interest or 


backwards before considering 
taken. 


+ dee 


A Western Correspondent’s Views on 
Boiler Explosions, 


A Western correspondent, who says he is 


an engineer of twenty-eight years’ experi- 
engineers and the shortsightedness of 
a trifle temporarily 


in the way of wages, subject themselves to 


tent 


losses by far overbalancing their saving, in 
the way of fuel unnecessarily burned, and 





repairs which under competent management 
to say noth- 


| ing of the needless worry and the danger to 


touches another point that 
Ile 
‘Too often unpardonable risks are taken by | 
far knowledge 
duties are concerned, are thoroughly 
to save time and 


says: 


so as a ol 


competent. This is done 


in other words, because they are too 


lazy to properly attend to their duties, or be- 


cause they wish to get-the reputation of being 


the expense of testing steam gauges and re- 
safety valves, and the little things 
attended to, guarantee | 


pairing 
that must 
safety.” 
Our correspondent further makes a plea 
universal legislation that shall cover all 
the points necessary to insure against the 


be to 


for 


So far as the employment of incompetent 
engineers is concerned legislation may effect | 


the desired purpose, but how does our cor- 
respondent propose to reach the second class | 
named by him, those who know what | 
to do, but neglect to do their duty through 


the reasons assigned ? 


viz., 


\ dishonest man may 


| be restrained from dishonest transactions, to | 


extent, through fear of the attached | 
penalty, but the law cannot make an honest 
man of him 

We fear that legislation will fail to reach 
An 
examination that shall decide upon a man’s 


this second class of dangerous engineers. 


moral qualifications for the position of an 
will be much for the average | 
examining board to grapple with, and we 
sincerely trust that when those incompetent | 


engineer too 


from lack of skill shall have been restrained, 


there will not be found many who are 


morally incompetent 
- 6 Radi 


to numerous questions from 





In 
readers who wish to know the main features 
of the Bessemer process for making steel, we 
t and 5 this week a plain 


response 


present on pages 


illustrated by drawings from the pen of | 
Gram Curtis, who for seven years was as- 
| bs | 
sistant to the late Alexander L. Holley. It} 


should be noted that, although the Bessemer | 
process is comparatively old, the application | 
of improvements has changed it, within a 


few years, so greatly as to make it, in com- 
parison with the earlier method, almost a new 
process, 


In Mr. 
making Bessemer steel, 


Curtis's sketch of the operation of 
reference is had toa 
plant involving the most modern improve- 
ments. 
eS 
A programme has been issued for the sum 


mer meeting of the American Institute of 
Mining Engineers, at Denver, from Aug. | 
19 to Aug. 29 It embraces excursions to | 

| 


all the points of mining interest within con 
Denver 


| October 


| visitors from all parts of the country. 


| up to three weeks before 


| promised 


| gan, 


The Cincinnati Industrial Exhibition. 


One of the best known and best conducted: 
industrial exhibitjons in the United States is 
that held every autumn in,Cincinnati, under 
the auspices of the Chamber of Commerce, 
Board of Trade afid Ohio Mechanics’ Insti- 
tute. The report of the commissioners of 
the Ninth Cincinnati Industrial Exposition, 
held last fall, has recently been issued in a 


| 300-page volume, also the prospectus of the 


tenth exhibition to be held September 6th to 
7th, this year. While these exhibi- 
tions are national in their character, goods 
being entered for display and competition 
from nearly every State and territory of the 
Union, the citizens of Cincinnati with one 
accord have put forth their best efforts, with 
commendable pride, to make each recurring 


| exhibition a greater success than the last pre- 
ceeding 


They have raised by subscription 
a guarantee fund of over seventy thousand 
dollars to draw upon should the receipts fail 
to pay the expenses. Thus far the fund re- 
mains intact, as the fairs have been successful 
from a financial as well as a mechanical point 
of view. The permanent building in which 
the exhibitions are held (known as Music 
Hall) is a fine specimen of architecture, 
commodious and well designed for exhibi- 
tion purposes. 

The largest department every year is that 
of machinery, much of it shown in motion. 
Machinery and mechanical articles displayed 
at the Cincinnati industrial exhibitions are, 
as a rule, of the best class, a fact which gives 
character to the annual fairs and attracts 
The 


buyer and seller are thus brought together 


| under circumstances that involve no pressure 


or special persuasion to transact business,and 


| which afford good facilities for becoming ac- 


quainted with the peculiarities of various 
articles of the same class placed on exhibition. 
We regret to see that the managers. of 
these exhibitions still cling to the old system 
of medals and awards, but it is but fair to 


| note that the trials and examinations prelim- 


inary to declaring the names of the vic- 
tors, are conducted with a commendable de- 
gree of thoroughness and impartizlity. Yet 
we hope in time to record the abandonment 
of the old system at Cincinnati, as it has 
ceased to enthusiasm the 
masses of the people. The report of last 
year’s exposition gives details of competitive 
trials of several steam engines, one of the ex- 
perts engaged to make the tests being Mr. J. 
C. Hoadley, of Boston. 

No charge is made for space or power, but 
each exhibitor pays an entrance fee of two 
dollars. Applications for space are solicited 
the opening day, 
One regulation is that arti- 


inspire among 


September 5th. 


cles for competition must be of American 
manufacture. The driving engines are 


to be in operation one week pre 


| vious to the opening, 


————_ +p 
A Large Stock Company, 


Articles of association of the Fontaine Lo- 
comotive Company have been filed in Michi- 
The officers are as tollows: President, 
Thomas 8. Christie; Vice President WwW 
Shipman; treasurer, D. M. Ferry; secretary, 
A. Warring. The capital stock is $1,000,000 
in 40,0.:0 shares of $25 each. There is paid 
1in $600,000, consisting of two locomotives 
valued at $30,000, and certain patent rights 
covering designs for constructing locomo 


tives, ete., valued at $570,000,— The Railiray 
Age. 
The above method of organizing a valua 


ble stock company is strongly suggestive of a 
transaction which took place some years ago 
the inhabitants of which 


in a country town, 


| Were anxious to gain the reputation of carry- 


ing on large business operations. A live stock 
dealer sold for 815,000—a bona fide 
transaction. He took in payment two squir 
rels valued at $7,500 each. 


a cat 


Sie 
Charles Stephenson of Chicago writes us 
that the device for balancing emery wheels 


described in our Letters from Practical Men 


| in the issue of July 15, was patented in 1867 


or 1868 by A’ W. Stephenson, then of Con 
now of Illinois, and that 1t was in 
troduced by him to a limited extent in the 


necticut, 
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for any one to use (as all other devices de-| 
scribed in ‘‘ Letters from Practical Men”’), 
when we published it. Ware glad to have 
the fact of its being patented pointed out, as 
we do not wish to be instrumental] in getting 
any one involved in an action for infringe 
ment. The writer doubtless believed itto be 
free, 
= 

The gentleman who writes the communi- 
cation which appears on page 6 this week, 
headed ‘‘ A Railroad in China,” was a resi- 
dent of Shanghai for four years, during 
which time the railroad was built and torn 
up. 
of which he writes. 


Heis fully acquainted with the matters 











UESTIONS & 


Under this head we propose to answer ques 
tions sent us, pertaining to our specialty, | 
correctly, and according to common 
methods. 








RENSE 


(255) J. 1K. C., Fort Wayne, Ind., asks: 
Is it customary to turn steel driving tire dry, or 
with water? A. They are usually turned'dry. 

(256) L.C.,Yngo Rosario Agnacate, Cuba 
asks questions concerning the construction of the 
teeth of gear wheels, for answers to which we re 
fer him toaseries of three articles appearing in | 
the AMERICAN Macuinist of August 7, 14 and 21, | 
1S80. 

(257) 
connect a 4” } 
gine and force a stream of water through a 1 noz 


F.$S., Philadelphia, Pa , asks: If I 
ose to the pump of a steam fire en 


zle, will the pressure be greatest in the hoze or in 


the nozzle? A. in the hose, and near the engine 


(258) T. D., Granby, Mo., asks: 1. Will 
a No.7 Blake pump pumpiug 100° feet high work 


more economically through two 3” discharge pipes 
than through one? A. If the pipe is direct, that is 
without turns, there would be but a slight differ 
ence in favor of two pipes. If there are 
short turns the use of two pipes may be of consider- 


several 


| ures $1 per set. W. G. 


able advantage. 2. What is the largest pump in 
the world? A. We cannot say. 

(259) <A. A., Seneca Falls, N.Y., asks: 1. 
Can an indicator card be taken from an engine 


making 250 revolutions per minute? A 
Does the indicator card show the pressure at every | 
inch of the stroke of the piston?’ A Yes. 3. Is the 
indicator of any otber use than to show the press 
ure in the cylinder? A. This is all tbe indicator: 
does, but from this knowledge the engineer is en 
abled to determine the indicated power of the en 
gine; to adjust the valves for the best results; to | 
detect faulty construction, ete., etc. 


East at that time. It was supposed to be free | - 


| Letchworth, 


Yes. 2.| 


AMERICAN MACHINIST. 


4. The arrangement for ventilation is wrong. You 
should ventilate by a pipe in the top of the room, 
say 6’ in diameter, controlled by a damper, or if 
the rdom is not of considerable height above the 
rack it would be better to two ventilators, 
which may be smaller, one near each end. In any 
case you should be able to control both the inlet 
and outlet of air,and experimentally determine how 
The 
arrangement bywhich some of the sheets are within 


use 


much to open the dampers for the best results 


%’’ of the steam pipes and others 5 feet away is not 
We don’t know how you hang your sheets, 
but it should be so as to offer no obstruction to the 
»of the moisture out at the surface that is 
With reference to the heat of the 
room, you will have to determine what heat is best 
With the trouble you mention we 


good. 


passa 





not varnisbed. 


by experiment. 
should try a lower temperature, and note results 

(262) P. J. K., St. Louis, Mo., writes: Will 
you be kind enough to name the principal places 
where they Name 
the firms if possible in your next issue 1. MeCon 
way, Torley & Co., Pittsburgh, Pa.: Meriden Malle- 
Works, Meriden, Conn.; Oscar Barnett, 


manufacture malleable iron? 


able Iron 


Newark, N. J.: Champion Malleable Tron Co., 
Springfield, Ohio: Moline Malleable Iron Works, 
| Moline, Ill.: W. P. Kellogg & Co., Torrance, Mer 


Troy, Ni Xs 
Pratt & 


riam & Co., and Harrison & Kellogg, 
Isaac Johnson, Spuyten Duyvel, N. Y 
Buffalo, N.Y 
leable Tron Co.: Hoosick Malleable Iron 
Hoosick, N. Y.: Oriskany Malleable Iron Co., 
kany, N. Y.: The Judd Manufacturing Co., New 
Britain, Conn.; Areade Malleable Iron Co., Wor 
cester, Mass.; Capital City Malleable Iron Co., Al 
bany, N. Y.: Hammond & Branford, Conn.: 
Queen City Malleable Iron Co., Cincinnati, O., and 
Thomas Devlin & Co., Philadelphia, are a few of 
the concerns making malleable iron castings 


Works, 
Oris 











Transient Advertisements, 50 cts. a line for each in 


words make a 
not later 


sertion under this head. About seven 


ine. Copy should be sent to reach us than 
thursday morning ror the ensuing week's issue, 


Portable Forges, $10. Holt M'fg Co., Cleveland, O 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

James W. See, Consulting Engineer, Hamilton, 0. 

Steel Name Stamps, &c. J. B. Roney, Lynn, Mass 

Latest and best books on steam Engineering 
Sena stamp for Catalogue. F. Keppy Bridgeport, Ct. 

Foot Power Machinery, for workshop use, seat on 
crialif desired. W. F. & Jobn Barnes, Rockford, Lit 

Steel Name Stamps, 15 cents per letter. Steel fig 
j Sackman, 59 Vine St., Cleve 
land, O. 

J. C. Hoadley, Engineer and Expert, 29 High St., 
‘or. Federal, Boston, Mass. 

For model enzine castings, address Wm. Rich, 
231 Vine Street, Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 


fiydraulic Jacks and Roller Tuoe Expanders. 


“steam Economy,” 124 pp., cloth, $1.00 cillustrat 


ed), points out remedies for defects in engines. Best 
| indicator practice. A.Wilkinson, 123 n.4th St. Phila. 


We will pay 25 cents each for copies of the AMER 


|} :cAN MaAcuHINIsT for January 1, 1881, which are clean 


(260) R. C., Port Perry, Canada, asks: 1 
Will you please tell me what the limit of speed is 
for different diameters of journals, to run without 
heating: what is the limit of pressure pei 
square inch of section? A. These almost en 
tirely questions of material, workmanship and lu 


also 


are 


brication, and there is a great difference of opinions 
on the subject. Prof. Thurston’s formula for the 
pressure per square inch, stated as a rule,would be 
Divide the constant number 60,000 by the velocity 
of the rubbing surface in feet per minute. By re- 
versing the operation, that is, dividing 60,000 by the 
pressure per square inch of section, the quotient 


will be the surface velocity. This is for iron jour 


nals. Steel journals will stand about 50 per cent 
more pressure, Other authorities use, some a 
larger and some a smaller constant than 60,000. 


Che bearing surface of a journal is taken to be its 
length multiplied by the diameter. 
(261) B. B.B., Jersey City, N. J., writes: 


We have constructed a for drying 
lithographs, the size of which is 8 x 15 feet. On the 
‘tin pipe extending the en 

rhis pipe has side branches 


drying room 
floor of the room is a 3 
tire length of the room. 
1 foot long and one foot apart 
of the branches and pipe 
holes, the whole serving to distribute air from the 
outside of the building, the air passing up between 
steam heating pipes intheroom. Directly over the 


The upper surface 


are pierced with 4 


steam pipes the printed sheets of paper are hnng 
ona A shaped rack, the lowest sheets hanging in 
the and the 


the center about 3” from steam pipes, 
highest hanging on opposite sides about 5 feet from 
the pipes On one side of the room, near the floor, 


is a hole 


about 2’ in diameter, to allow the foul, 


damp air to pass out. This arrangement is satis 


factory enough except when we print a coat ot 
varnish on the finished sheets to give them a lasting 
gloss. These sheets when dried in this room lose 
their gloss, making them appear as if not varnished, 
but when dried without the application of artificial 
heat they preserve their gloss. We have tried with 
various degrees of heat, generally ranging from 90 
to 100° F. first heated then the 
rack with the suspended sheets is roiled in and the 
room elosed. What we would like 
to get over our difficulty; 
heat toa 
near the floor to allow the damp air to pass out? 


The room is and 


is, how 
the 


to know 


whether by ri 


higher degree, or by putting more holes 


; sent 


Cameron 


Row, New York. P.O 


ind in condition for binding. American Machinist 
Publishing Co., 96 Fulton street. New York. 


* How to Keep Boilers Clean,’ and other useful 
information for steam users and engineers. Book 
free by the publisher, Jas. F. Hotchkiss, 84 
John street, New York. Mention this paper 


‘* slide Valve Gears,’’ by Hugo Bilgram, published 
by E. Claxton & Co., Phila., describes the easiest 
method known for correctly proportioning slide 
valves, link-motions and cut off gears; price, $1.00. 


Russell & Struthers, Wax Process for making out 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 
Place, New York. 

For Sale Price, $7.60. * The Mechanician,” by 
Knight, a treatise the construction 
ind manipulation of tools for the use and instrue 
tion of young engineers and scientific amateurs 
1.147 engravings. Address, Box 1, Care AMERICAN 
MACHINIST. 


on 


If you desire to keep pace with the daily prog 


ress and development of Telephone, Telegraph 
and Electrical matters, have a copy of the New 
YORK REVIEW OF THE TELEGRAPH AND TELEPHONE 


sentto your address. Oniy $2.00 per annum. George 
Worthington, Editor and Proprietor, No. 23 Park 


IOX 3829, 


Bound Volumes and Patent Binders. We can 
furnish Volume sof the AMERICAN MACHINIST, con 
aining the full 52 issues of Iss0, or Volume 4, con 
taining the 53 issues of 1881, neatly bound in cloth 
ready to ship by express, for four dollars. 
volume unbound, three doilars. ‘* Patent Binder’ 
tor the AMERICAN MACHINIsT holds 53 weekly issues 
in good shape. 
one dollar. AMERICAN MACHINIST 
¥6 Fulton Street, New York. 


PUBLISHING Co., 


“Extracts from Chordal’s Letters,’’ the most 
interesting mechanical book published. A _ great 
variety of mechanical and business topics treated 
ina wise and witty way that will be instructive to 
old and young mechanics, and interesting to every- 
body. As many as 1) copies have been sold in a 
single shop. Over 40 humorous illustrations ; 32( 
12 mo. Price, $1.50 per copy, by mail, to 
any address. AMERICAN MACHINIST PUBLISHING Co., 
%6 Fulton st., New York. 


To Macbinists Pattern-Makers and Millwrights 
I have compiled the most complete table of the 
diameters Pitch Line of Toothed Wheels ever 
published. This table supplies a long-felt want, as 
the numerous testimoniais | am receiving will at 
test. The table is very complete in every partic 
ular, and from it you will get a result at a glance 
without calculating No algebraic terms are used: 
t gives the pitch line of toothed wheels from 
14 to 4d inebes piteb, and from 12 to 1uv0 teeth. Third 
edition now on the press. Orders promptly filled. 
Price, Address, Wm. T. Ross, First and Wash 
ington streets, Louisville, Ky 


pages, 


o! 


£2.00 


: Coxsackie (N. Y.) Mal-4 


| tal stock of $10,000 


} ent Furnace to 


| increase the daily capacity to 170 tons 


| wide, ana will be three stories high. 


}employ from 200 to 300 men 


| cheny, Pa., 


Either | 
| burg, having purchased their interest 


sent to any address by mail for | 


| facturer. 
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The Westinghouse Machine Company, 92 & 94 Lib 
erty Street, New York, are selling from one to three 
Westinghouse engines per day. The demand sur 
prises even the manufacturers the general 
Wm. Lee Church. They have pat 
terns for each of the leading dynamos directly con 
These different types of the 
engine are calculated to make all the way from 300 
to 1,200 revolutions per minute 





and 


selling agent, 








J. M. Griffiths, Los Angelos, Cal., has just set a | nected to the engine. 


tubular boiler with the Jarvis Furnace 
G. A. Dayton, Towanda, Penn., is setting a boiler 


with the Jarvis Furnace to burn screenings The American Wire Nail Company, of Covington, 


rhe Bay State Iron Company, South Boston, Mass., | Ky., will soon begin the erection of new works 
are setting a tubular boiler 5’ x 16’ made by Lally | The main building is to be 100x 40 feet and two 


stories high. New power machinery and nail ma 
chines will be added, so that the present capacity 
The site of 
the new works includes space for a wire mill, it be 


& Russell, with the Jarvis Furnace. 

The Chicago & Grand Trunk Company will com 
mence at once the erection of car and repair shops 
at Battle Creek, Mich. 


of the works will be greatly enlarged 


ing the intention of this company to draw all sizes 
ot 


The Harlow Lubricator Co. has been organized 
at Brockton, Mass., to make a new cylinder Jubri 


cator. 


of wire used in the manufacture nails 


They will erect new shops The Novelty Iron Works of Dubuque, la.. is one 
: : : of the most extensive, best managed and most pr 
rhe Peninsular Car Works, of Detroit, built dur tg isl 
ing the first six months of this 3,150 e@ 
They have a total capacity of 30 cars a day 


gressive establishments in the West. They are now 


year ars ‘135 : ; ss z 
: building an additional machine shop, 70x80 feet, 


also an addition to their foundry and a new boiler 
They will put new and two 
new boilers, beside other additions and improve 


The Sandwich Manufacturing Co., Sandwich, Il., 
expect to erect a foundry 180’ x 80’ this summer. 


house ina engine 


Their buildings cover eight acres of ground ments to enable them to take care of their rapidly 
Viller 
Mahony, 73 Astor House, New York, has 
furnished working plans of his Universal Patent 
Furnace for setting tubular boilers to 
burn wet Bagasse on a sugar plantation in 
ana. 
same fuel under two large flue boilers 


The Campello Foundry Co., Campello, Mass., bas | increasing business.— Vorthwestern 
recently erected new buildings for foundry pur 
Machinery castings and stoves will be their 


specialties. 


James 
poses, 
two large 
Louisi 
Also plans for a Cuban plantation to burn 
His patent 
corrugated grate bars are to be furnished for each 
fuel to 


The Saratoga Gossamer Rubber Company, Sara 
toga, N. Y., are putting in a 40-horse power Fitch- 
burg engine and a 50-horse power tubular boiler to 
be set with the Jarvis Furnace 

lhe City Foundry and Machine Works of Belle- | race. mitaminous com and waste so 
ville, Ill., has been incorporated with a capital of 
#6,000, The corporators are James Stout, A. A 


Minor and Christian Meisser. 


be burned when short of Bagasse 
Williams & 
machinists of 


Kemp, two active and 
this city, 


wide-awake 
the Baltimore Journal 


says 


The Calumet Foundry Company, of South Chi- | 2 ©O”/ere¢, opened a machine shop at the north 
cago. has been recently incorporated, with a capi- | t corner of Fayette and Frederick streets a few 


san, Por oA oh anh . noi " er 
The corporators are Wm. H months ago, for general machine and engine work 


Pulver and J. ©. Murray They have been so busy as to warrant them in or 


Levings, S. H 
They manufacture a new 
Which can be applied to 
steam engine at a reasonable cost, and which will 
effect a fuel reduced. boiler 
pressure over the ordinary throttling governor, 
rhe of 
meeting in Buffalo on June 


dering more machinery 


Kerbs & Speiss, of 54th street and Second avenue , 
Kerbs & Speiss, of 4th street and Second avenue, automatic cut-off 


New York, have applied Mahoney's Universal Pat 
their tubular 
creasing their capacity of steam power. 


any 


two boilers for in 


great saving of and 
It is said that initiatory steps are being taken by 
the Marshall Car and Foundry Company of Illinois, 
looking to the establishment of car works and a 
smelting and blast furnace at Marshall, Texas 


manufacturers portable forges 


| 


held a 
for the pur 
conducting that 
An organization 
was formed embracing the Empire Portable Forge 
Co.,of Cohoes, N.Y . Of Philadel 


1RRY 
pose of getting acquainted and 
business in their mutual interest 

The Michigan Tool works, Grand Rapids, Mich., 
started a year and a half ago with work 


seven : the Keystone Co 


men. They build engine lathes and other machin phia; the Buffalo Forge Co., of Buffalo: the Cleve 
lery At present nearly 40 hands are employed and | Jand Steam Gauge Co., of Cleveland. O.: the Holt 
orders are good. M't’g Co., of Cleveland, and A. B. Smith, of Lan 


| caster, Pa. No detinite action was taken regarding 


prices, but the weight of opinion favored higher 


in Newton, Ala., for 
subscriptions to a cotton factory at that place, and 


Books have been opened 


Northern capitalists have pledged $100,000 as soon | prices in the future. The next meeting of the as- 
}as Newton raises $50,000. This amount Newton | sociation will be held at Cohoes, N. Y., in Sep 


will raise, so it is said. tember. 


The Oliver Wire Company, Pittsburgh, Pa., are The Westinghouse Air-Brake Company have is- 
| very busy. The capacity of their works is nearly | Sued a large, neatly bound catalogue of R2 pages 
100 tons of wire per day, but they are just going to | This catalogue contains numerous fine large en 


put in additional machinery and power, which will | gravings with details of the Westinghouse auto- 
matic air brake for passenger and for freight trains. 
Also a train signaling from the ears to 
the engineer and designed to take the place of the 


Theextent to which this brake has been 


DD. Trainer & Sons, Thurlow, Pa., are about to be system of 


gin the erection of a new mill for the manufacture 


5 m belle 
of cotton yarns. The new structure will be 240 by |’ cord 


105 feet, built of stone, and will be furnished with applied piracnigihsd wha _ ers in the ap 
all of the latest and most approved machinery. | pendix, where also is given a list of the dates 
i ier: galt ; , of patents owned and controlled by this com 
rhe buildings of R. H. & C. M. Avery, manufac pany. Prices of each part are given so that as 


turers of agricultural machinery, at Peoria, U., are 


’ ‘ a whole this book torms an indispensable work of 
to cover a space of ground 800 feet long and 50 feet 


reference for those interested in or using the West 


This firm has ide Vipalce. 


inghouse 


| purchased fifteen acres of land there, and they will 


The new car shops of the New York, Chicago & 
located at Stony Is 

land, H., at the junetion of the new road with the 

Western Indiana and the Rock Island & 
: . : } Pacific branch to South Chicago By the terms of 
in anaes, wy = - be in operation | the contract, sixty acres are given to the road for 
by the first of September. They intend to manu 


facture twist drills and small special tools of all | 
They are putting in the very finest machin 
Industrial World 


i} St. Louis railroad have been 


A company composed entirely of Pittsburgh capi 
talists, under the style of the Webb Tool Company, 
are putting their building on North avenue, Alle 


Chicago, 


shops, on the guarantee that work shall be 
before July g 
Bist of December, 


begun 
ISSZ: that the expenditure before the 
be at least 
and that the entire construction and repair shops 


sp 
nd 9 
ania 1883, shall 


5 S200,000, 
ery that is made. 


] 


There is a good opening for a malleable iron | of the entire division—between Chicago and Buf 
works establishment at Peoria, Ill, The manufac falo—shall be maintained at that point forever 
turers there inform us that they will guarantee suf-| The shops will give employment to about 1.000 
ficient patronage to make the business of such a} men.—Rai/iray Ag 
jlant remunerative. It would be a great conveni ' 

Pay BRATS ; ae re : va ; oe An order has been given to the Baldwin Works 
ence to them, as they have great difficulty in secur . : 
, : : ] ie by the Reading Company for 100 locomotives of 
ing enough of this article to supply their wants. — ‘ : : s 
ithe consolidated dirt- burning pattern. The 
Industrial World : 
whole order, deliverable in installments, will be 

R.H.& C. M. Avery, manufacturers of agricul-| completed by the Ist of January, I8s4. A test has 
tural machinery, at Galesburg, will remove to /Hjeen made of these locomotives which has fully 
Peoria, Tl., the Frost Manufacturing Co., Gales-| satisfied the management of the economy to be oh 


Their build 


SOC 


| tained by their adoption, and all stationary engines 
ings at Peoria are to cover a space of ground and locomotives built hereafter by them will be ny 


this pattern 
Chis firm has purchased fifteen acres of land | yse 


feet long and 50 feet wide, and will be three stories 
high 
there, and they will employ from 200 to 300 men 

of the of 
Steel and Iron Workers are about to establish aco 


The company now bas 85 of them in 
and a report just made upon their work shows 
| that for the six months ending May 31st, of the eur- 
Members Amalgamated Association rent year, their use resulted ina direct saving to the 
lof $94,500, and that, although the 
tons hauled one mile during the same period ex 
the of the corresponding 


period of last year to the extent of 66,000,000 tons. 


company in fue 
operative rolling mill at Leetonia, O., where a bar 
gain has been closed for the purchase of an old, | ceed performance 
unused mill. The persons engaged in the enter 
prise will fit it up at once with the latest improved 


Trade Re 


or about 15 per cent. of the whole, yet the fue] used 


apphances, and begin work in the fall. by all engines for the six months ending May 31, has 


jew. been $51,000 less than for the same period last year 

lhe Smith-Elkins Manufacturing Company, at | The saving in cost of trasporting 100 tons one mile 
Sherbrooke, Quebec, is about to erect extensive | during six months ending May 31, 1882, compared 
buildings in connection with its works These | with the same period in 1870 when there were no 
buildings embrace a new foundry, blacksmith shop | consolidated engines in service, was 17 5-10 per 
and boiler manufacturing building, and will be! cent It is estimated that next year the saving in 
erected immediately contiguous to the present | fuel will be over $150,000, as the 50 consolidated en 
foundry building, which will be converted into the | gines row being built at the Baldwin works, to be 
machine shop of the company.— Canadian Manu | deliv red by December next, will then be in ser. 


| vice.—Reading Eagle 


' 











- machine tool manufacturing business, will soon 
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Machinist’ and Engine’ Supa. | he Cocond Grand Exhibition Fair 


There is no special falling off in the sales of tools OF THE 
and general supplies, although trade may be char » e 
acterized as quiet. Asa rule goods are readily ob- | New England Manufacturers’ and 
tainable at short notice. } ee ae ee 

The Pig Iron market is scarcely active, buyers or- | Mec hanic s’ Institute 
dering only for immediate use We quote for | Will be held in THEIR MAMMOTH EXHIBITION 
American Best brands No. 1X. $25.50 to $26.00: poor BUILDING, (the Largest in the United States), 
er grades $25. No. 2X, steady at $23.50 to $2400. 
Grey Forge $20.00 to: $21.00, and somewhat scarce | [} Boston during the months of September & October, 1882. 
owing to curtailment of production. In foreign we 
quote Coltness $26.50 to $27.00; Glengarnock $24.00 | Affording the best opportunity for advertising, or 
to $24.50; Gartsherrie $26.00 to $26.50; Summerlee | of introducing tothe public new inventions. Art- 
$25.50 to $25.00: Eglinton $23.50 ; ists, Inventors, Producers, Mechanics and Manu- 

In other metals we quote: Antimony Ile. to | fae ture rs, from every nation, mvited to contribute. 
1344¢.; Copper, Lake ingot, nominal at 18l4ec. to | The product of New England’s hand and brain will 
i84c;. Baltimore ingot, 17l4c. to 175¢c.; Lead 4.95¢. | be well represented. No charge for space. Blank 
to 5c.; Pipe 7ee. No.1 Solder 114ec. to 11%e. Ban-| forms for application to exhibit furnished free, 

- upon application to 


ca Tin 28¢.; Straits and Malacca 5c. to 254. 
JOHN F. WOOD, Treas., 


——>W ANT E D-=— 3s Hawley Street. BOSTON, MASS. 


" Situation and Help” Advertisements, 30 cents for | NeW QUICK-Adjusting, Screw- _ Paraliel Bench Vise, 








each seven words (one ‘line each insertion. Copy 
should be sent to reach us not later than Thursday e 
morning for the ensuing week's issue, | > 


Wanted—Machinists for portable engine work. | 
The E. M. Birdsall Co., Auburn, N. Y. 

Wanted—Situation as foreman of machine shop 
Thirteen years experience in Western States. J.E. 
McConnell, lowa City, lowa. 

Wanted—Engagement by a competent draughts 


A[oMys 


Shafts, Screw and 





Parts interchangeable 


sB[O-ISAY 





, ]HaqWaAUoo'sU0AS ‘psi 





man and machinist. Al references. Address, a 
Franklyn, Box 2, AMERICAN MACHINIST Re 
Blacksmith Wanted—A man who understands | Address, JOHN THOMSON, 9 Spruce St., N. Y. City, 





tool forging, principally of steel. A permanent | 
situation and good wages to the right man. Apply 
by letter or in person to Joel Hayden Brass Co., STANDARD MEASURES 
Lorain, Ohio. Se 
Brass Finishers — Fifty good workmen accustom ed . ae : 
to steam and water work can find permanent em United States, Great Britain and France. 
ployment and good wages, or a chance to take 
piece work Joel Hayden Brass Co., Lorain, History and actual comparisons with appendix 
Ohio. on introduction of the metre. By ARTHUR S. C. 
Wanted—A man of fair education and address, | WURTELE, Mem, Amer. Soe. C, E. Price, 50c, 


having a good knowledge of printing machinery, | E, & F. N. SPON, 44 Murray fa 3 








“TUE DEANE” PUMPS "SRvNEE” 


Send for New Illustrated Catalogue. 


——_— —r0:- 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 












92 & 94 Liberty St., 54 Oliver St. 226 & 228 Lake St., = 
New York. Boston, Chicago. 





ESTABLISHED 1880. 


SCHAFFER & BUDENBERG, 


NEW INJIHOTOR 
* Worked by Exhaust Steam Alone. 
Takes the place of Feed Pump, Heater, and by Condens- 
ing the Exhaust Steam removes the Back Pressure. 


UTILIZES A POWER HERETOFORE THROWN AWAY. 


Works automatically at a steam pressure of less 
than half a pound. Adapted to all pressures. 


For LOCOMOTIVES as well as STATIONARY ENGINES, 


WORKS AT BUCKAU,—GERMANY. 
DEPOT GENERAL OF THE UNITED STATES, 


W. HEUERMANN, 40 JOHN STREET, NEW YORK. 





WATER 
RECULATOR 





may make a desirable engagement by atldressing, 
Spottiswoode, care AMERICAN MACHINIST, stating , 
experience had in above line. COO K E & CO. 
Wanted—One first-class planer hand and three | (formerly Wm. © See : ee 
first-class lathe hands who have been accustomed ( i. n. Cooke, successor to Cooke & Beggs 
to work on machine tools Also, two — class 6 Cortlandt St., New York, 
machine moulders, must be sober and steady men. AGENTS ¥ 
None others need apply. Address Jos. B. Reed, AGENTS FOR 
Cairo, Ul. 
Av mechanical engineer, at’ present manager in a 


be at liberty and desires a position. Is well up 
in stationary engine, tool and general designing 
and construction. Address A. J., Box G, Auburn, 
Me. 

The advertiser is a first-class machinist and en 
gine builder, wishes position as foreman or assist-_ 
ant foreman of an engine shop, or to erect first 
class engines, or position as engineer. Thoroughly 
urderstands high, low and compound engines ; 21 
years’ experience ; references. Address, J. A., 
care AMERICAN MACHINIST 





Second-hand too!s for sale: One 36°°x367x5' Har 
rington planer ; one 35//x36’’x10' Wheeler ; one 11’ 
Ames Shaper; ” one Boring & Turning Mill; one 


1,000 pound Sellers st ! er; one d-spindle my i if y W : 
Garvin drill. addre os, Me whiner “dh P. U. Box. 1653, rhe Lehigh Valley Emery Wheels 
and Emery Wheel Machinery. 


Philalelphia, Pa. 
Our whee Is} sOSSesSs Supe rior ¢ utting qui ilitie s, com 


JENKINS PATENT VALVES bined with great durability. Eureka Plow Polisher 
THE STANDARD and Patent Stove Plate Poi tay 


Oscoog's BO 















BEST STEAM MIs TAL. 
JENKINS BROS.7IJOHN ST.N-Y. 


Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y. 


STANDS TO-DAY 


Without an Equal. 


OVER 700 IN USE. Guaranteed to excavate 50% more material from 
hard bottom than any other machine. C irculars, 


comparative strain sheets, &c.. furnished. 
Bradley & Co. OSGOOD & MACNAU GH TON, Albany, 
SYRACUSE, N. Y. } Om § 9 PRODORECES to Raliph R. Ongooa’ 
5 . . 


BLAKE'S FAFENP STEAM PUMPS 


MORE THAN 13,000 IN USE, 


Adapted to Every Situation. 























Send for New Illustrated Catalogue, | 


GEO. F. BLAKE MANF’G CO, 


44 Washington St., 
BOSTON. 


8S Liberty Street, 
NEW YORK. 













Is the Standard of Excellene 


AT HOME AND APROAD. 
THE A.S. CAMERON 


STEAM PUMP WORRY, 


Foot of East 23d Street, New York, 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M. T. DAVIDSON 
Improved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 
7th St., Phila., 97 Liberty St. New York. 


















MANVILLE 10 SMA The Hendey Machine Co. 
HENDEY MACHINE CO. TORRINGTON, CONN., U. 8. As 










WoLcOTTVILLE CONN. ue) ; 
SEND FOR “EaTALOGUE 






Manville Patent Iron Planers and Shapers. 


15 i om 2 in. Shapers, 3 ft. x16 in.,5 ft. x 
«| 20 in. t. xX 24 8 ft. x 24in. Planers, Amateurs’ 
} Hand pote with chuck and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata- 
logue gives many names of users of our tools. 


FRAME raeo nse eos, Pattern and Brand Letters. 
LATHES. VANDERBURGH, WELLS & CO. 


Slide Rests, Chucks and Brass Finishers Tools of 
Cor. Fulton & Dutch Sts.. New York. 


OVERHEAD TRAVELERS. 


WITH WESTON’S DIFFERENTIAL PULLEY BLOCKS. 


ANY CAPACITY. 


The bridge has longitudinal motion on the tracks, 
and the trolley transverse motion on the bridge, so 
that the load may be picked up at any point be tween 
the tracks, raised to any height and laid down at 
any other point 

Plans and estimates furnished free. 


SOdwse DA ee oe, 


THE YALE LOCK MPG. 60, 


Manufacturers, Engineers and Machinists, 


Principal Office & Works, STAMFORD, Conn. 


SALESROOMS: 


NEW YORK, BOSTON, | PHILADELPHIA, CHICACO, 
53 CHAMBERS ST. | 224 FRANKLIN ST. 507 MARKET ST, | 64 LAKE 
40 Page Hlustrated Catalogue of Light Hoisting Machinery sent on application. 
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SCREW CUTTING LATHE.—30 IN, SWING. ANY LENGTH. 
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NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES anp RASPS| 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS and SPECIALTIES, 
** Nicholson File Co’s” Files and Rasps. 
** Double Ender” Saw Files. File Brushes, File Cards. 
** Slim” Saw Files. Surface File "Holders. 
** Racer ” Horse Rasps. Vise File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. l., U. S. A. 


ESTABLISHED i851. 


The Ashcroft Manufacturing Co. 


Successors to E. H. ASHCROFT, 
*“Original Steam Gauge Works.” 
THE E.H. ASHCROFT 


: ~ Improved “Bourdon” Steam Gauges. 
Sole Owners and Manufacturers of 
a TABOR’S PATENT 


> STEAM ENGINE INDICATORS, 


Specially adapted to 
Indicating High Speed Engines and Locomotives. 
STEAM and WATER CAUCES, 
Railway, Steamship and Machinery Supplies. 
111 Liberty Street, New York. 


Factories, BOSTON & LYNN. 
lL. MAXWELL, Prest. H. S. MANNING, Treas. 
CHAS. A. MOORE, V-Prest. MARTIN LUSCOMB, Sec’y. 


“Seem cree TPE ESTEE 
PATENT COMBINATION RATCHET DRILL. 


The most durable Ratchet Driilin the market. Priceslow. <A large stock constantly 


on band. E. C. FELTHOUSEN, 


E Manufacturer of 
HANDand AUTOMATIC CYLINDER? 
OIL PUMPS, BALL and WHEEL 
GAUGE COCKS, FLUE CLEANERS} 
and various mechanical specialties 








CI ea a 







Pera 




























Salesrcoms, 59 and 61 Main Street, 
Factory, 72 to 80 Washington Street, 


H. PRENTISS & COMPANY, 


No. 42 Dey Street, New York. 


P. 0. BOX 3362. 


| BUFFALO, N. Y. 





DEALERS IN 
MACHINISTS’, MANUFACTURERS’ 
AND RAILWAY 


Tools & Supplies, 
AKRON IRON — 


WiwkeEeOun, ©. 
PAT F N Superior to any shafting in market for the following reasons, viz.: 
ist.—It is peu tly straight and round. 2d.—It can be rolle 'd ac 
curately to any desired gauge. 3d.—It has the beautiful blue finish 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
POL| SH F p of MAGNETIC OXIDE OF IRON, forming a supe rior journal or 
bearing surface. 6th.—It is made of superior stoc 
Sizes made from % to 314 inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on : application 
to 
‘ 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 
14 Dey Street. New York. General Eastern Agent 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Eiectric 
Lamps, either for single lights or for from 2 to 20 
lights in one circuit. 
This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 











or FE, P. BULLARD, 





IN KEY SEATING like most of the other manufactured shafting 


sold in the market, and, as a consequence, is admirably adapted for 
THE FULLER ELECTRICAL COMPANY, 


LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
having perfected their system of Electric Lighting, 


and requires less attention than an y other. 
For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, |/ 


44 East Fourteenth Street, NEW YORK. 


TEWKOBURY AUTOMATIC ELEVATOR CO. 


MANUFACTURERS OF 


PACKAGE AND LIGHT FREIGHT 


LEVATORS. 


| Tay) 7 & 


Nad 








AI)? Raa! y7mNnAnAyY OL aat 


‘ed wr wh a wy WUAaAdls bed Wao we wy 


NEW YORK. 


& wsce wa 
a 


Send for Circulars. 















\ WM. SELLERS & C0. 


PHILADELPHIA. 


Shafts. Couplings, Hang- 
, Pulleys, Mill Gear- 

ig, ete., Lathes, Planers, 
Drills, Sh: ee rs, Bolt Cut- 
ters, Twedell’s Hydraulic 
Riveters, etc. Railway 
rurntables and _ Pivot 
Bridges. Gifford Inject- 
ors, Sellers’ Improve 
ments. New Patterns. 
Simple. Effective 

New York Office, 


79 LIBERTY ST. 










SHOP 








C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL Doc, 


With Steel Screws, Lathc Made and Hardened. 
This Dog is very heavy, and _No 1. Br 0B KK 
"9 


FOR STEAM pda, 


The Most Perfect Governor Known. 

RUNS IN OIL. 

™ Guaranteed to ae 

ifn Curately 

a ill classes of en 
gines. 

Illustrated and descriptive 

Catalogue sent on application. 

Correspondence solicited. 


W. H. CRAIG & CO., Sole Manufr’s, 


Lawrence, Mass. 


is warranted not to break 
with any work 


| OES 


of 12, or 


a set 
er them to any other make, 


regulate 


or 


set 


et pe snrenp ene: 


Full et, sates s 35 
No 20..51-2in.... 4.25 
“31 6 aT eee: 
No. 1. ..88in.... 40 
— ie 
‘ a -70 


whether a full 
_— 


—WNew York Agent— 
A. ALLER, 109 Liberty St. 


MANUAL OF RULES & TABLES 


FOR MECHANICAL ENGINEERS, 
By D. K. CLARK. 


4 . 

-80 
4“ «95 
2 
4 





. 1.10 
eis 1.25 
“199 “ 1.40 
“Small set of 8 Dogs 
from 3-8 to 2ine bes, 


MO. 
D> No, 14 21. Qin .. 81.60 


Js ars of these dogs pref 


ng, state as above, 





W hen orderi 


Second edition. Thick 8vo. 984 pages. $7.50. : 6 :. tte 1.80 
>. .3 1-3 - 3. 

wy gs “ 17..4 > 

. VAN NOSTRAND, E Set of 12 from 38 to-4 


inches, $15.00. 


23 goa Ee St. & 27 Warren St., N.Y. 





GEO. WESTINGHOUSE, , Pres’'t. RALPH BAGALEY, See. & Treas. H. H. WESTINGHOUSE, Sup’t 


THE WESTINGHOUSE MACHINE CO. 


Will make Special Contracts with 
Manufacturers of High Speed Machinery to 
DRIVE DIRECT WITH 


The Westinghouse Engine, 
Without the Use of Belts, 
Send for Illustrated Circular to 


Correspondence solicited 


Je THE WESTINGHOUSE MACHINE 00. 


92 and 94 Liberty Street, 


NEW YORK, 





Works at Pittsburch, Pa. 


The Steam Pumps 
Made by VALLEY MA- 
CHINE CO., Easthamp- 









ton, Mass., are the 
Best in the World for 
Boiler ‘Seeding and 


eas 
THE “ mont 


other purposes. 





FRIEDMANN’S 


Patent LEjectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers & Lubricators, &e, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Illustrated Catalogue. 





4 NEW LIFTING & NON-LIPTING INVECTER 


BEST BOILER FEEDERS IN THE 
WORLD. Send for 





S 










/(MOREESTER MACHINE SCREW CO. es 


TT merry ST win YORK 


MANUFACTURERS OF 


\j WORTHINGTON STEAM PUMP. 
< FOR ALL PURPOSES AND OF ALL SIZES. 
wm i SPECIAL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &c. 


HENRY R. WORTHINGTON. 


f= #39 Broadway, New York. Boston Office, 70 Kilby Street. 
z St. Louis Office, 707 Market Street 





YN 3d20N! 
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THE B. HORTON & SON C0, 


Janal St., Windsor Locks, Conn., U.S. A. 


Only Manufacturers of the 


HORTON cir" vite CHUCKS. 


Car Wheel 
CAR WHEEL CHUCKS FROM 30 TO 42 INCH 


Send for Illustrated The 
Catalogue. made 
patent 






chucks 
use the 
jaw, with 
both face 
and bite of 
jawsground 
perfectly 
4 true. 
, None genu- 
without 
our trade- 
mark 


“The Hort 
Lathe ae: 4 


JEROME B. SECOR, 


MANUFACTURER OF 


Machinery and mi, 


IMPROVED WIRE FEED SCREW MACHINES, 
GUN AND SEWING MACHINE TOOLS, 
DIES FOR DRAWING, FORGING, 
BLANKING, &¢., MADE TO 
ORDER. 


Manufacturer of 


THE SECOR SEWING MACHINE, 


Factory Cor. Broad & Railroad Ave. 
BRIDGEPORT, CONN. 
THE 


GARDNER 


COMPENSATION 


GOVERNCR, 


Unequaled for accur: 

acy safet conven 

ience, dura vility, work 

manship and design. 
Address, 


ROBERT W. GARDNER, 
QUINCY, ILL. 


New York Agents, JAMES BEGGS & CO., No. 8 Dey Street 


only 
that 
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WM. T, BATE & SON, | 


CONSHOHOCKEN, PENNA. 
Manufacturers of 


BATES 
PATENT 
TEAM 





The most Economical, Reliable and Durable. 


A bi number of these boilers in use in the best 
establishments and institutions, showing Splendid 


Results in the way of economy, efficiency, dura- | 
We refer to | 


bility and convenience of cleaning. 
parties using Write for particulars, 





Dowel Machines, 
Band Saws, Rotary and _ “ta. 
tionary Bed Planers, and Buzz 


Planers, Jig Saws, Variety 
Moulding Machines, Wardwell’s 
Patent Saw Bench, Pattern 
Makers’ wutthe Boring Ma. 
chines, W yaymoth Lathes and 
Gauge Lat 


Also, a large stock of Second 
hand Machinery copsioting of 
Machinists’ Tools, oodwork- 
ing Machinery a Fngines 
and Boilers. Send Stamp for 
new v illustrate ed Catalogue, Just out. 


ROLLSTONE MACHINE CO., 45 Waler St.. Fitchburg. Mass, 


THE ALLIGATOR WRENCH, 


Patented Aug. 3l, 1875. 
Teeth cut diagonally. Grips Round Iron or Pipe 














AMERICAN SAW CO. 
TRENTON, N. J. 


THE DUPLEX INJECTOR. | 


THE BEST weiLeR 
FEEDER KNOWN. 
Not liable to 
of order. 
water 25 feet. 
delivers water 
the boiler. Will start 
when it is hot 








t out | 
ll lift | 
aos | 


heater. 

tured and for sale by 
JAMES JENKS, 

Detroit, Mich. 





CONCAVE MOULDING CUTTERS, 


For Cabinet, Car and Mill Work, 


Also Rt] Tse ) MOULDING 


'?) MACHINES. 
Manufactured by 


MORRIS L. ORUM, 


448 North | 2th S*., Philadelphia, Pa. 
t?- SPECIAL MACHINERY TO ORDER. 


b. COULD & B bh RILARDT, 


97 to 113 
N. J. R. BR. AVE, 
NEWARK, N, J. 













Fins. Glass Planers. 


22x22x5 feet.... Weight, 3,500 
26x 26x 6 By ed 5.500 
SC, ee tae 66 5,800 





qHollend & Thompson, | 


Troy, N. Y. 
Manufacturers of the 


HOLLAND 


 TLUBRICATOR 


I For lubricatir.g the valves & 
‘\ cylinders of steam engines. 
| Operating with down. 
ward visible drop. The 
t Principle of this Lubricator 
| is entirely new ;being the only | 
one manufac tured operating | 
| witha downward visible drop, 
i and does not conflict with any | 
| other Patented Lubricator. 
Protected with _ IL otters 
atent, granted July 5, 4 
| C2" A saving of from Bote t 90 
| per cent. in cost of oils. 








For Sale by 
H. PRENTISS & eo., 
42 Dey St., New York. 








ENCINES 


5to25H.P. Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light 
Machinery. Send for Circular. 
SKINNER & WOOD, Erie, Pa, 


DRAWING INSTRUMENTS. 
AND MATERIAL, PAPER, &C. 

SS. WOOLMAN, 
116 Fulton Street, New York. 


Fully priced and illustrated Catalogues. 








G. 





THE HANCOCK INSPIRATOR 





The Standard for Stationary, Marine, Locomotive 





AND AIL CLASSES OF BOILERS. 





Ser 


OVER 31,000 SOLD IN 42 YEARS 





Adopted by the Largest Mills and Manufactories. 





Send for Circulars to 





THE HANCOCK INSPIRATOR CO. 





-3-4 


ECAC CH 


SDR EET, 


BOSTON. 





Will | 
feed water through a | 
Manufac- | 


and STATIONARY | 


And BOILERS, 





“THE SAFEST’ E 


Adapted for all Steam Purposes. “* 
pe seca Merits have been proved during ten to fifteen years con- 


stant use by such cqncerns as Cheney Bros., South Manchester, 

- ed Wallace ns, Ansonia, Conn. "Wampanoag Mills, 

Weetamoc oo ay oy Mills, Fall River, Mass.; Sears’ Build- 
ing, Boston, M rown & Sharpe Mfg. , Providence, R.I.; 

A. T. Stewart & Co., Tiffany & Co,, New lan ’ Stevens’ Institute, 
PS te N.J.; Matthiessen & Wiecher’s Sugar Refinery, Jersey 
City N.d.3 Wm. Se olece Co., 8. 8S. White, Daniel Allen, Jno. 
Gavhines & Co., Phosphor-Bronze Smelting Co., Henry Bower, 
Evening Bulletin, Saturday Night, Philadelphia, Pa., and nume- 
= others. 
anklin {pationte Medel awarded for SUPERIORITY OF 
EVAPOIA TIVE EFFICIENCY, ECONOMICAL CAPACITY 
R GENERATING STEAM AND DYNAMIC VALUE OF 
STEAM Easily transported on mrle back. Send for Descrip- 
tive Catalogue. 





HARRISON BOILER. 




















HARRISON BOILER WORKS 


15th and WOOD STS.,. PHILADELPHIA, Pa. 


7592) ALLEN’S HIGH SPEED AIR COMPRESSORS. 








\ 


UPRIGHT DRILL PRESS 


KEY SEATING MACHINE $55% 
SEND FOR CATALOGUE 


‘WP. D vis 3 


NORTH aooMn Pia 
"ONT. CO. N.Y. 








—_— 














Allen Engines, Stationary oer Marine Boilers, Hoisting 
Machinery, Patent Evaporators and C ‘ondensers. 


JSOERN McLAREN, 





ee = 7 


by compression or swaging COLD. Ma- 
chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsbur :h, 
Pa. For machines or informat' on, address 


S. W. GOODYEAR, 
WATERBURY, CONN. 


A. M. POWELL & C0., Successors to 


WIQHT & POWELL, Worcester, Mass., U.S. A. 








| POWER PUNCHES, SHEARS, 
FILAMMERS. 


We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 86,000 ounds 
in weight. and adapted for every variety of work 
The Double machines are cqual to two Single ones 
as each side is worked independently. Also 


D E HE 
” JUSTABLE JSHIONED HAMMERS 


| of all sizes, unequalled for efficiency and durability. 


| The Long & Allstatter Co., 


HAMILTON, OHIO. 


‘The Inventors’ Institute, 


| COOPER UNION, 
| 3d & 4th Avenues, 7th & 8th Sts., New York City. 

















Recently enlarged, the Inventors’ Institute now *€5-woonsuBy. 
| embraces, in addition to the suite of rooms oc- 
cupied by its PATENT LAW DEPARTMENT, the 


Iron Working Ma 1c chinery. 
| I. DUSTRIAL NEWS, and the officers of the Insti- 
| 





tute, 9 large halls with full front and entrances both | 
on 3d and 4th avenues as well as on 7th and 8th | 
streets. The whole is open free to the public. 
Attention is invited to the advautages afforded 
for the exhibition under the most favorable aus- 
| pices of improved machines, appliances and pro- 
| cesses in all lines of industry ‘and especially of new | 
inventions. Ample power is furnished; proper care 
is taken of all exhibits. To NON-RESIDENT EX- 
ago TORS the advantages of an established agency 
n New York are afforded at moderate cost. 
For full particulars address 
HE INVENTORS’ INSTITUTE. 


Tia bu 


Slat basi Dil 


| ;- 

= 
Adapted to sain work with small 
drills. Its extreme sensitiveness 
prevents clogging and bre akage 
of drills. Has a swinging table 
with attachment for center drill- 
| ing. Instantly adjustable to dif- 
Hr : ferent lengths of work. Over 200 


‘uve KOLueY 4 


Toughkenamon, 
Chester Co. 
Pa, 


SSV10-LSald 








sayley swan 


























already in use. Send for circular 


fi DWIGHT SLATE, 


HARTFORD, CONN 








b RIDGEPOR BOIL ER v ORKS 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 





| 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 


aa Send for descriptive Cireular. 








P. BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 
WORCESTE R, MASS. 





I ao aa 


par 


& GOEH RING, inufacturers o 


RING 5 DOUBLE TUBE INJECTOR. 


OVER 30,000 IN USE. 


Sant. 





OPERATED BY ONE HANDLE. 


WORKING UNDER ALL CONDITIONS. 
WILL LIFT HOT WATER. POSITIVE IN ITS ACTION. 


CIRCULAR. 
OFFICES AND WAREROOMS: 
12th and Thompson Sts., Philadelphia. A. ALLEK, luv Liberty St., New York. 
A. F. UPTON, 7 Oliver St., Boston. M. ©. BULLOCK MFG, CO., 84 Market St., Chicago. 
a ENGINEERING CO., 709 Market St., St.Louis | GEORGE A. SMITH, 1419 Main St., Richmond, Va. 
» KENNEDY, 194 15th St.. Denver, Col. H, P. GREGORY &CO.,, 2 California St., San Fran’co, 
o 4 LOMBARD & CO.,1026 Fenwick St. ,Augusta,@a. | 


POR 


SEND 











Juty 29, 1882. 


A FIRE-PROOF NON-CONDUCTOR x, ~ OF HEAT AND SOUND. 
Made from Slag of blast furnaces. Encases OAS 


i] 
about 0% a ts volume of al mr AS U. §. Miseral Weel Co. 
ey ar a: 16 CORTLANDT STREET, 
NEW YORK. 


PATENT FURNACE. 


SAVES FUEL AND INCREASES BOILER 
CAPACITY, 


CORRUCATED CRATE BARS, 


Suitable tor Furnace Coal, 
Screenings, and all kinds of Waste Fuel, 


JAMES MAHONY, 73 Astor House, New York. 


WMBINGD POUCH AND SHEAR, 


BUILT BY 


HILLES & JONES, 


WILMINGTON, DEL. 


The annexed cut is taken from our No. 4 size with Engin 
attached for driving. Pulleys are in all cases supplied unless 
engine is especially contracted for. The Shear runs at all times 
when the belt is on the tight pulley, but the punch end can be 
stopped and started by a clutch, and for very particular work 


Fox Lathes, 
the hand wheel is used to set the punch to mark before throw- | Turret H ead Lathes 
ing in the clutch. The stripper is adjustable to different kinds | AND , 


of iron. Either punch or shear supplied separately. FIVE | ; 
— = anes. | SWIVEL HEAD ENGINE LATHES, 
JOSEPH B. MATTHEWS, 41 Center Market Space, Baltimore, Ma. GEORGE GAGE, Waterroro.N.Y. 


~ 


AMERICAN MACHINIST. 











“An Exploded Theory.” 
xploded Theory. 
That is what the uninformed say of the Hindley 

Screw, but we are cutting worms and gear wheels 
on Albro’s Patent Machine, by which we get a full 
bearing on each thread of the worm and greater 
accuracy in the gear than can be obtained by any 
other method of cutting 

\\/ 

ain wa 


BUILDERS OF 


Elevators & Hoisting Machinery, 


413 Cherry Street, Philadelphia. 
Branch Office, 108 Liberty St., New York. | 


PECKS PAT.DROP PRESS 
AIL AST FORGHSOs- 
L & IRON DROP FORCINGS: 


Price, 1 Cent Per Lb. 





Be A vy 
\~ | 


DCL 
a dbo Lay 


aia 





Crosby's Improved 





: Pop” Safety Valve. 





CROSBY STEAM GAGE & VALVE CO. 


J. H. MILLETT, Pres’t. GEO. H. EAGER, Treas. ‘ 
GEO. H. CROSBY, Sup't WALTER P. CLARK, Sec’y 


Sole Propnetors and Manufacturers of CROSBY'S 
Adjustable ** Pop” Safety Valve. 
Improved Steam Pressure Gage. 


STEE 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVEN CONN. 


Self-Closing Water Gage. 


Improved Steam Engine Indicator, 





Sole Manufacturers and Generait Agents for The ** VIC. 

ORY? Steam Cylinder Lubricator, “Single Bell Chime 
Whistie,” “* Bay State Steam Vufttler.” and all instruments 
for use on Steam Engives, Boilers. &c., send for particulars 


97 OLIVER ST., BOSTON, MASS. 











= $ 


ae OOS 
Sectional Safety Steam Boiler 








Manufacturer of the MATIHEws | Wrought tron 
mp VLTOMATIC HIGH-SPEED ENGINE, THE REID DRILL CHUCK ~ ABSOLUTELY SAFE FROM 
or Klectric Lights and other purposes requiring steady, reliable power. Th | = ‘he Stronges st Si ) . 
ree as ee tee aaa” Renable Powrer. The host and cheapest in the | aj se aipe Strongest. most Simple 5 EXPLOSIONS. 













in the market. Sold by all 
first-class Machinists’ Supply 
Stores. Manufactured by 


| Coe in oar 

i of Fuel and Ra 

Self-Oiling Hangers | "iy wees. 
Manf. by | 

Chas. C, Klein, 


Marshall and Cambria Sts, | 


All parts interchange- 
able. Easily erected in 
places inaccessible to 
other boilers. Altered or 








um t . PHILADELPHIA, enlarged by any ordinary 
: achi Ss xd in 

“= = These bearings have been used : om Soar wW adits cain 
~ over 12 months without requiring ea | Tea ibs. each. ‘ow 1D 


attention or replenishing of oi. 
The cheapest kind of oi], while 
it remains fluid, answers as well 
as the most expensive. No tools re- 
quired to attend to the self-oiling 


a P part, 
gines. Capacity to bore cylinders 110'in. diameter Also Shatung, rriction Pulleys, Improved Couplings, &c, 
and turn Fly Wheels of 24 feet. | 


price and first-class in 
material and workman- 
ship 


Over 260,000 H. P. In Use for all purposes. 
Catalogues and Conclusive References mailed to 
any address. Drawings and full instructions for erection 

| furnished with each boiler, making errors impossible 


28 CLIFF ST. 


\ COMPRESSORS. 
Friction Hoisting Engines, Vacuum Pumps 
and Condensers, General Machinery, Steam En- 








oS PUMPS, AIR 





FIRST CLASS 
achinists? Tools, | 
»C, & A. E, ROWLAND, 


NEW Haven, Conn. 


>= 








The Norwalk Iron Works Co. 
SOUTH NORWALK, CONN. 


Fluid Pressure Reducer, 
FOR 


Steam, Water, Air and Gas. 


Automatically reduces the pres- 
sure in pipes to any desired extent, 


Manufactured by the 


Ross Valve Co. 
652 RIVER ST., TROY, W. Y. 
Simplest! Cheapest! Best! 





Ross 


Ye 





Send for Circular. 





For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &c. 


Guaranteed to Save 20 to 
per cent. of fuel, or gain 
to 30 per cent. in power. 


Send for pamphlets, prices, referen- 


ces, &ce. 


HENRY W. BULKLEY, 


149 BROADWAY, N. Y. 


B. W. GRIST & CO. 


LIMITESrP. 


we, READING, PA., 















U.S A. 


Manuf’rs of 


HORIZONTAL 





4, 





AND 


| VERTICAL 
_ Steam 


Engines 
| 


| 4 
bd 
a] 





Prices furnished 
on applicaion, 


WOCERS -~ py 


£. A 
eas 









THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York. 


T. NEW’S PREPARED 


ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 38 John Street, New York, 








KORTING 
CONDENSER. 


For Steam Engines and Pumps, 


Requires no Air Pump and no found- 
ation. Only 15 ft. height of water re- 
quired from level of water supply to 

ischarge pipe, instead of 44 ft.,whether 
above or oa. engine cylinder. Has 
fewer parts, and is lower in price than 
any pA so condenser. Send for circular 
giving full information. 


SCHUTTE & GOEHRING, Manut’s, 


Offices and Warerooms 


A, Aller, 109 Liberty St. New York. 





Q0D-WORKING A ACHINERY 

|} &e@&-Universal Wood Workers, Planing, Matching, 

Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 


BENTEL, MARCEDANT & CO., 








t 
Las 


¥ 


Bs, 
THER 
“ 


i) 
v 4 
FE [1OX SRE 


HAMILTON, OHIO, U.S. A. 













DEAN BROS’ 
STEAM PUMP WORKS, 


INDIANAPOLIS, IND. 


Boller Feeders, Fire Pumps, 
% Pumping Machinery 
for all purposes. 


‘Steam and Hydraulic Machinery, 





| 


| Send for circulars. 





POND ENGINEERING COMPANY, 
ENGINEERS AND CONTRACTSRS OF 


709 Market St., St. Louis, Mo. 
‘30 W. Second St., Cincinnati, O. 
SEND FOR CIRCULAR. 


ABENDROTH & ROOT MFG. CO. 


NEW YORK. 
AGENTS: 
M.C. BULLOCK, 80 Market St., Chicago, M1. 
ALEX. E. BROWN, 130 Water St., Cleveland, Ohio. 
GEO. J. ROBERTS & CO., Dayton, Ohio. 





THOS, DANIEL, 
ATTERN MAKE 


60 FULTON ST., NEW YORK. 


Electrical and Intricate Core Work a Specialty. 





JONES’ PATENT FIRE-JAMB PLATES & BOILER SETTING. 


\N 
\ 






Furnish permanent and-perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in :ombustion of gases, 

Ask your Boiler Maker for it. 


Manufactured by 


Cohoes Iron Foundry and Machine Co, 
COHOES, N. Y. 





KENSINGTON ENGINE WORKS, 


Vienna and Beach Sts., 


EKNGINER RS ANT 


(Limited,) 


PHILADELPHIA. 
MACHINIST s, 


Manufacturers of 


12th & Thompson Streets, Philadelphia, B U e K EY E AUTOMATIC E. N G [ N E. S 


For Middle and South Atlantic States. 


SPECIAL 
H. C. Francis, Manager. 


MACHINERY 
Joun T. Boyp, Engineer 


BUILT 
4 


TO ORDER. 
Wau. L 


SIMPSON, Supt. 





Westcott’s 





Greater capacity. 
reversible. 
screws in the rim. 

ments independent, 
versal and eccentric. 


ONZ£IDA, 


Combination Lathe 
Both Scroll and Geared. 


Jaws 
No projecting 
Move- 

unl 


Oneida Steam Engine 
ald Foundry 00. 


N. Y- 


Chucks, 








THE HARTFORD AUTOMATIC CUT-0 


Built for Heavy and 
Coutinuous Work and 
adapted to any re- 
quired speed 





FF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel Cireular and Prac 
tical Treatise on Steam 
Engineering sent on ap 
plication. 


The Hartford Engineering 
Company, 
HARTFORD, CONN. 


Nuh Th 


New York Office, 
Rooms 72 and 73 Astor 
House. 

Hill, Clarke & Co., Agents, 
86 Oliver St., Boston, 





14 





AM. HR TCA N MAOHIN Ist 


{Jury 29,1882 











MORSE TWIST DRILL & MACHINE COMPANY, 


IDEFORD, 


NEW BE 


Sole 





SOLID AND SHELL REAMERS, BEACH’S PATENT 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. 
Adjusts ible Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools EKxact to Whit 


GEO. R. STETSON, Sup’t. 


Manufacturers of 


MORSE PATENT STRAIGHT-LI 


MASS. 


P INCREASE TWIST DRILL, 


SELF-CENTERING CHUCK, Bit STOCK DRILLS. 
Drill Grinding Machines, Center and 


worth st andard Gauges. 
EDWARD S. TABER Pres’t and Treas: 





LAMBERTVILLE IRON WORKS, 
A. WELCH, JR. 
Manufacturer of 





AUTOMATIC STEAM ENGINES, 
Also, Plain Slide Valve Engines. 
Send for Circular. | LAMBERTVILLE, NEW JERSEY. | 


“THE — aon all 











NATIONAL MFG CO.NEWHAVEN,CONN 





J.A. FAY & CO., 


BUILDERS OF IMPROVED 


Wood- Working Machinery. 


Embracing nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, &c 


Ohio, U. S. A. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, 
Re rsa ing Machines, Spoke and 
Wheel Machinery, Shafting, Pulleys 
y etc. All of the highe ‘st standard of 
excellence. 





W. A. DOANE, Pres’t. D. L. LYON, Sec'y 


HOISTING ENGINES AND ELEVATORS: 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-o% Couplings. 


We manufacture the ‘ ‘Giant 
Friction Clutch Pu ley,’ 
known as the * Captain.’ 8 
the Best in the World for 
connecting the gearing of 
callender rolls, hoisting coal, 
logs or freight. Our Clutch 
can connect any amount of 
power, at any speed, without 
slacking the motive power in 
the least, and gives no shock, 
is easy to ship and unship, in 
fact, this is the only Clutch 
that can do heavy work satis- 
factorily. 


D. FRISBIE & CO. 
123 North Fourth St., Philada., Pa. 





~ 
LW 





CINCINNATI. 


F, W. MOSS, 


80 JOHN ST., N. Y. 


STEEL «x FILES, 


EAMMERS. 


Warranted Cast Steel, for Dies, Punches, 
Turning Tools, Taps, Reamers, &c. 


IMP’D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 


H. BICKFORD, 


Manufacturer of 


Drills 


AN EXCLUSIVE 
SPECIALTY. 
N. W. Corner 


Pike and Front Sts. 
CINCINNATI, 0. 








Drills, 














Machinists, Engineers, Mode] Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 


184to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 








New ‘Haven Manf'g Co. 
NEW HAVEN, CONN. 
IRON-WORKING MACHINERY 





ECLIPSE sisix® ENGINES 


Stationary 
Engines. 
Iron and Steel 
Boilers. 
Portable Cir- 
cular Saw 
Mills. 
Threshers & 
Separators 





Send for Catalogue and say where you saw this 


FRICK & CO. 


Waynesboro, Franklin Co., Pa. 


ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS. 





Tapped to the U. S. and Whitworth Standard 
Gauges. Adjustable to all variations in the size of 
fittings. Can be resharpened without drawing the 
temper by simply grinding them. Possessing prac- 
tical advantages appreciated by all mechanics, Cir- 
culars sent free on application. 


| Manufactured by F. ARMSTRONG, Bridgeport. Conn. 








D. SAUNDERS’ SONS, 


| STEAM AND GAS FITTERS’ HAND TOOLS, 


MANUFACTURERS OF THE 


a 3m 


Pipe Cutting & Threading Machine, 


BEWARE OF IMITATIONS, 


None Genuine without our Trade-Mark and Name. 


ORIGINAL 


“MUVK 


TRADE 


Pipe Outting and Threading Machines, 
For Pipe Mill use a Specialty. 


$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, | 
Mandrels, Twist Dri!ls. Dogs, Calipers, | 
“Sun light? ? (sas Machines, etc. Send | 
for catalogue of outfits for amateurs or | 
artisans. Address 
H. L. SHEPARD &«& CO., 
u41 & 343 WEST FRONT STREET, 
CINCINNATI. OHIO. 











NEY W. MASON FAs 
Pristion Pulleys, Clutches an Elevators, 
VIDENCE, R. |. 











KATZENSTEIN’S 
Self-Acting 


METAL PACKING 


For Piston Rods, Valve 







SHEPARD’S CELEBRATED | spied CRANK PLANER, 


MADE BY 
R, A. BELDEN &CO. 
PANBURY, CONN. 


A valuable tool for Die 
f@a Work and other planing 
meee requiring a short and rapid 
a c or variable stroke. 
4 Planes 16 in. 
high and wide, and 
has 12 in. stroke, 
with quick return 
motion. Has steel 
screws, wrought 
handles, and cut 
gears and pin- 
ions. Power feed 
in all directions. 





Stems, &c. 

Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam- 
ship Companies within the 
last eight years in this and 
foreign countries. 

L. KATZENSTEIN & C, 

169 Christopher Str, N. Yr 


IMPROVED 


MACKENZIE BLOWER 


MADE BY 


SMITH & SAYRE MPG CO. 


245 Broadway, New York. 





BRIDCEPORT, 
Conn. 


JOHN H. WRIGHT, 


MANUFACTURER aa 


Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


laving formerly been a contractor in building the 
same, will give first-class work to all who 
favor me with their orders. 





CRITCHLEY’S PATENT EXPANDING 


» REAMER. 






an Tene 7 CRITCHLEY & WHALLEY, 
Send for Circular. PORTSMOUTH, N. H. 





HAS NO EQUAL 
FOR A_ PRESS- 
URE BLAST. 


GIVES A ar. 





NITE Ql 
Tits OF AIR | 
without refer- 


ence toc ondition | 

of Cupola. 
SPEED 

POW ER 


THAN 
ANY OT — 


BLOWER. 


WILL GIVE ANY REQUIRED PRESSURE. 


AT 50 to 100 REVOLUTIONS PER MINUTE. 
SEND FOR PRICES. 
“The Only Pertect™ 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 
Strongest,most 


AND| 








Ludlow Valve, Mfg, Co, 


OFFICE AND WORKS: 
938 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE. 
Seen, ee 


VALVES— Double and Single 
Gate, % in. to 48 in. outside 
and inside Screws, Indicator, 
etc., for Gas, Water and Steam. 


Also, 


4 FIRE HYDRANTS, 


SEND FOR CIRCULAR. 


al. Mea ad de y 


Successor to A. F. PRENTICE & CO., 
Manufacturer of 








EF. 
MACHINISTS’ TOOLS. 





durable, easiest 
working, and | 
in every way 
The Best Portable | 
Forge Made. 


BUFFALO 


Buffalo, N.Y 


WHITCOMB MANFG.CO. 
WORCESTER, MASS. 
Manufacturers of 


Hand & Power Shears 


And Punches all sizes. 
Taft's Patent. 
These Shears supersede all 
others for ease in. working, 

durability and simplicity. 


THE@=> KEYSTONE INJECTOR) 


SIMPLEST & BEST, 
BOILER FEEDER 
| 











MANF’CD BY 
E .TRACY 


SUG SISN™12™ ST, 
PHILADELPHIA PA. 


SEND FOR CIRCUL 











WE CHALLENGE THE WORLD FOR ITS EQUAL 


ae at ce oe cee cea GA aie) Gel GoM and 
Schuylkill Falls, Philadelphia, 





Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 
eral discounts to dealers. Send for circular. 


mouLbED QEARING, 

SHAFTING, PULLEYS, Etc. 
Castings or finished work 
at favorable prices. 





In great variety of sizes 
furnished the trade 


ALSO, 


LEFFEL TURBINE 
Water Wheels, 


POOLE & HUNT, 
BALTIMORE, Md. 


PAINE & LADD, 
HALBERT KE, PAINE, ) WASHINGTON, 
LADD. 


ate Comm’'r Patents. 
Solicitors of Patents and iddsietes in 











Send for Circulars, YONKERS, N.Y. 


STORY B. 
Patent Cases. 


FORGE Co. | 


IMPROVED UPRIGHT DRILLS, 
with Lever Feed, and Wheel Feed with Quick 
Return Motion. 























POWER SHAP- 
ANG MACHINES, Full 
length of stroke 6in. May be 
CD adjusted to any less distance 
“desired. Automatic cross 
feed, with 6 in. traverse. Ver- 
tical canes of table, 


For "fail particulars apply 
to 


BOYNTON & PLUMMER, 
Worcester, Mass. 


























el SS 
Hewes & Praiee Iron Works 


NEWARK, N. 
Manufacturers of the New 


Patent High Speed Allen Engine, 


PLANERS, LATHES, SHAPERS, SLOTTERS, 
DRILL PRESSES, 
Both double and single column, Bolt and Pipe C i 
ters, Keyseating Machines, Hydraulic and Sug 


J. 


. | Estate Machinery,Shz ifting and Gearing, Boilers, Te. 


' Heavy Hydraulic Oil Presses a specialty. 
One 48” x 48” x 12 ft, Planer in stock. 
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WOODBURY, BOOTH & PRYOR, THE 


Manofacturers of 


Automatic Cut-Of 
Fized Cut-Off 
and lide Valve 
STEAM 
ENGINES, , a 
Tubular Boilers. 


ROCHESTER, N. Y. 








HEWES & PHILLIPS’ i WORKS, 





Tubular Boilers and Steam Fittings. 


Manufactyyers of 


The ALLEN PATENT 
HIGH-SPEED 
ENGINE, 


Both Condensing 
Non-Condensing, espec- 
ially designed and con- 
structed for the Rolling 
and Cotton Mill Trade, 


requiring an_ absolutely 
uniform and economi- 
cal power. 


Contracts taken for complete Motive Power Outiits. 





KELLY & LUDWIG, 
NEW IRON WORKING MACHINERY 


ENGINE LATHES. 


38 inch, triple-geared (bed to suit 
28 inch swing, 18 toot bed. 


26 18 

ees se 14 and 16 66 
se 5 12 and 14 5s 
20 “ ti 14 ty 
20 oc “ 12 “ 
19 “4 “6 10 and 12 . 
is. = e 10 and 12 vies 
17 “ce “ 6 Zi 
16 “6 6and 8 06 
“™ ad 6 and - i 
13 “ Ti “ 


Fitchburg, 
Fitchburg. 
Fitchburg. 
Fitchburg. 
Blaisdell. 
Fitchburg. 
Fifield. 
Gray. 
Blaisdell. 
Johnson. 
Fitchburg. 
Fitchburg. 
Blaisdell. 


PLANERS AND SHAPERS. 


30 inch x 30 inch x 8 foot, 

25 inch x 2 inch x 8 foot, 

30 inch x 30 inch x 10 foot, 

36 inch x 36 inch x 9 ft., planer. 2d 


26 inch x 24 inch x 6 and 7 ft. plane 


Fitchburg. 
Fitchburg. 

Hewes & Phillips 
hand, good order 
Wheeler. 

ry 


| 22 inch x 20 inch x 4 ft. planer, 


Wheeler. ! 12 inch slotter (swing 56 inch’, 


PHILADELPHIA, Pa. 
On Hand or for Quick Delivery. 


Write for prices and particulars, 


10 inch stroke shaper, Fitchburg. 
15 inch stroke crank planer, Blaisdell. 
10 inch stroke shaper, Gould. 


15 inch stroke shaper, Gould & Eberhardt. 


DRILL PRESSES. 


| 60 inch radial drill, double-geared, self-feed, planed 


and slotted bed slate with portable table. Best 
English make. Weight 4 tons. 

48 inch radial drill, self-feed, double gearing 
slotted and planed bed. Betts. 


30 inch, back-geared, automatic. Prentice. 


25 inch, back-geared, self-feed, Fitchburg. 
| 25 inch, quick re turn, Blaisdell 
119 inch, + Blaisdell. 


18 inch. oF ¢ 


2, 3, and 4 spindle drills, Garvin. 
15 inch swing, 5 foot be d, Fox Lathe, Gage. 
No. 2 (146-1) Bolt Cuttters, Merrimans. 
Power and Hand Millers, Garvin. 


and | 


49 & 51 N. SEVENTH ST. 


Wheeler. | Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


New York City Agency, A. C. MANNENG, 38 Dey Street. 


CLUTCH PULLEYS 
D CUT-OFF COUPLINGS, 


JAS. HUNTER & SON, North Adams, Mass. 


Blaisdell & Fitchburg. 


Hewes & Phillips. 





MECHANICAL DRAWINGS. 


Copies or Tracings of any class of macuinery made 
2000 designs. oo & | 


and used in Europe. 
RICHMOND, Mechanical 
Draughtsmen, 176 Broadway, N. 


Engineers and! 





New and Second-Hand Iron Working : 


MACHINERY. 


Two Engine Lathes, 42 in. x 16 ft. Triple Geared. 
Ames. New. August. 

One Engine Lathe, 28in. x 16ft Ames. New 

One - 28in.x17tt. Fifield, ‘ 

Oae ** * 28in, x 21ft. « ‘ 

One ‘* “s 24in.x14ft. Ames, “ 

One * * 24in. x 12ft. se ” 

one. * af 2in. x 10tt. se 66 

Three Engine Lathes, 20in.x12ft. Ames. New. 

Three 20 in. x 10 ft. "= ie 

Three ‘* a 20 in. x 8 ft. 6s bed 

One - ** 20in. x 10 ft. Jones&Lamson. New 


Two Engine Lathes, 18 in, x 7ft. Armsley & Harring- 


ton. Good order. 


One Engine Lathe, 16 in. x 6-7-8-10-ft, 


Mch. Tool Works. New. 


Six Engine Lathes,16 in. x 6 ft.-7ft. 
iii 


One * l5in. x 6ft. wit 


Bridgeport 


xSft. Ames. New. 


h Turret. Flathers. 


New. 
Two Engine Lathes,i4in.x6ft, Star ToolCo. New 


Six * . 131n.x6 ft. 
Two * * 13 ft. x 5ft. 
Six dand Lathes, 12in. x5 ft. 
One Crank Planer, 12 in. Belden. 
One Planer 16in.x3ft. Belden. 





Ames. 


Hendey. 


New. 
iii 


New. 
New. 
New. 


One ** 20in,x4ft. Lathe & Morse. Good order. 
One ‘* 24in. x 6 ft. Good order. 

Two “* 2@in.x6ft. Ames, New. 

One * 28in. x6ft. Gleason. New. 

One “ 3Tin.x10ft. Second-hahd. Good order. 
One 6in, Stroke Shaper. Boynton & Plummer, 
Two 9 in. Stroke Shapers. Hewes & Phillips. 

One i0 in. Stroke Shaper. Pratt & Whitney. 

One 15in. Stroke Shaper. Hendey. Nev. 


One 10 incn Stroke Snaper. Gould & Eberhardt. New. 


One 24 in. Stroke Shaper. 
Three Screw Machines, 

Good order 
One Screw Machine. 
One Screw Machine. 

ney. Good order. 
One Screw Machine. No. 2. 

ney. Good order, 
Three 4 Spindle Drills. 
One 4 


No. 1. 


No, 2. 
Garvin. 


One 6 i “ No. 1. 
Two 20 in. Upright Drills. Prenti 
One 22 in, Upright Drill. 
One 24in. Upright Drill. 
One 30 in. 94 of 
One 38 in, sd 
Three Sensitive Drills. 

1 No. 2 Profiling Machine. 
One Die Sinker. 
14 Lincoln Millers and Vises. 


Ames. 


“ 


Secor. No, 2, 
No. 8. Plain. 


Plain. 


Prentiss, 


Prentiss, 
New Haven. New 


Pratt & Whitney. 
Pratt & Whitney. 
Guod order. 


Hendey. New 


Pratt & Whitney. 


Wire Feed. 
Pratt & Whit- 


Pratt & Whit- 


Pratt & Whitney. 
Good order, 
one 3“ ae. 


ew. 

“ of 

ss. New, 
New. 

New 
New. 


One No. 1 Hand Mille r. Pratt & W hitney. Good orde r. 


One No. 2 

One No.1 Miller Power, ** 
One No. 3 Garvin Hand Miller. 
One 10 ib, Air Hammer. 
One 200 lb, Bradley Hammer. 
One 60 lb. Bradley Hammer, 
Two 400 lbs. oreo Hammers. 
Allsizes Bradley! 


Al, 
Mer 


“ “ 


New. 
Hotchkiss, 


Good order, 


New. 


rill. 


ammers fur aished to order promptly 


E. P. Bullard, 14 Dey Street, New York. 
General Eastern Agent tor 
AKBOR IRON CU'’S Patent Hot Polished SHAFTING. 


HiLbL, 


40 inch swing, 


New and Second-hand Machinery. 


JULY (1, 1882. 
14in. x6 ft. Grant & Bogert. 


; Engine Lathe, 
ais sad 42in.x14ft. New. 


sed “a 2lin. x 6ft. Im good order. Pond. 

‘ ce lsin. x S tt. ee ae ec 

# “ 14in. x 6ft. Star Tool Co. ne 

* #6 Sin. x 6 ft. 

“ oe 16in.x6,7&8ft. Bridge port. * bie 

“s es 13in,x 5ft & 6ft. Ames, 

25 * 16 in. x6,7& 8ft. Ames, sed 

66 « 18in. x 8 ft. Lodge & Barker. * 

- ia 24in. x 12ft. Fifield. ss 

“6 ss 380 in. x 16 ft. Perkins. be 

ee = 22in. x 18 ft. i ie 

“ se 24 in. x 16 ft. * " 

st ae llin.x4ft.&5ft. Prentiss. 

as llin.x4ft. New. 

" *4 12in.x5ft. Young. New. 
Fox «6 in.x5ft. Pike & Dean. ” 
15in.x 4ft. Turret Lathe. Lodge & Barker. 


Plain Engine Lathe, 16in. x 4 ft. 
Planer, 28 in. x 28in. x 6ft. Al order 


6e 36 in. x 36 in. x 10 ft. Good order, Wheeler 


26 in. x 26 in. x 7 ft. 

Upright Drill, :6in. Prentiss. 

20in. U pright Drill. aS 4 

23 in, “ B. G.SB. F. Zevegenn. New 

24 in. “ bid Prentiss. New 

380 in, ee ity 

20in. Shaper. Gould & Eberhart. ‘ 

15 in. Shaper. a 

Pratt & Whitney No, 2 Screw Machine. Fair order. 

Schlenker Bolt Cutter to take sizes from 44 to 14 
inches inclusive, New 

1 Milling Machine. Al1 order. New. 

Nut Tapper, 7 Spi' dies. New 

NEW YORK AGENCY OF THE TANITE CO., AND 
GRANT & BOGERT MACHINE TOOL WORKS: 


H. PRENTISS & COMPANY, 


42 DEY STREET, NEW YORK. 


Ce ee ee ee ee es 


~ 


New 


$6 36 in. x 36 in. x 6 ft. * Harrington 
& 16 in, x 16in, x 3 ft, new 
46 24 in. x 24 in. x 6 ft. " 
ee 


‘PORTER - ALLEN 


MERRICK, President and Treas, 
&. (* “BOSTWIOK, Secretary. 








HIGH ‘SPEED EN 
9. T. PORTER > ENGINE. 
. B. RIC HARDSs, Superintendent. 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities now pre- 
pared to fill all orders 


is 


for the Porter-Aller 
Engine on contract 
time. 


Orders solicited for 
Iron and Brass Cast- 
ings in the rough. 

Address the Com 
pany, 430 Washington 
Avenue, Phila., Pa. 





7 JARVIS PATENT FURNACE strawsoicers. 


Economy of Fuel, with increased c apac ity of steam power. 


STEEL, 





The same principle 
utilizes the waste gases with hot air on eo the fire. 

Will burn all kinds of Waste Fuel without a b 

ing screenings, wet peat. wet hops. sawdust, logwood chips, 

slack coal, &c. 

Send for circular. 


BERTON & NICKEL, New York Agents, 


And 130 W. Second St., 


as the SremaAns’ Process oF MAKING 


ast, includ- 
A. F.U PTON, General Agent, 


7 Oliver St. (P. O. Box 3401,) Boston, Mass. 


No. 92 Liberty Street. 


POND ENGINEERINGCO., Western Agents, 


709 Market Street, St. Louis, 


Cincinnati, Ohio. 





and all establishments | 


NEW OTTO SILENT GAS ENGINE. 


| Working without Boiler, Steam, 
Coal, Ashes or Attendance. 
Started Instantly by a Match, it 
gives full power immediately. 


When Stopped, all Expense Ceases. 


No explosions ; No Fires nor Cind- 
| ers; No Gauges; No Pumps; No 
| Engineer or other attendant while 
| running. 





Unsurpasse d in every respect for 
Hoisting in Warehouses, tee 
Ventilating, Running small Sho 


ete. 2,4 and 7H. P. and upwa 4 
Built by 
SCHLEICHER, SCHUMM & CO, 


N. E. Cor. 38d & Walnut Sts. 
PHILADELPHIA. 





t 


FRICTION an 





NEW & SECOND-HAND MACHINERY. 
July 10, 1882. 


1 Engine Lathe, 14 in. swing x 6 ft. bed. 
Hand. New. 

: Engine Lathe, llin. swingx 5ft. bed. New. 

iin, ** x4ft. “ Prentice, 

iin, x 3 ft. 6in. bed , 

1 : Back Geared Foot Lathe, 9 in. swing x4 ft. bed, 
with Slide Rest and 2 C hucks, mounted on wooden 
bench. Second-hand. Good order. 

6 Leader Foot Lathes. New. 

Brigg’s Foot Lathes. Nos. 1 and 2. 

Polishing  “* Small and Large. 


Ashton 


“ se 


New. 
New. 
“6 


1 Upright Drill, 2 Spindles. Garvin. 
1 Sensitive Drill. sd 
3 Light Drilling Machines. # 


A full assortment of Lathe Attachments, Counter- 
shafts, Chucks, Drills, &c., &c. 


FRASSE & COMPANY, 62 Chatham Street, N.Y 
IRON PLANERS, 
DRILLING MACHINES, 
ENGINE LATHES, 
IRON SHAPERS, 
ENGINES & BOILERS 


LINE OF 








A GENERAL 


IRON AND WOOD WORKING 


MACHINERY. 
TOOLS&SUPPLIES 


In Store and to Arrive. 


O. L. PACKARD, 


Milwaukee, Wisconsin. 





CLARKE & COQ., 
36 OLIVER STREET, BOSTON, 


MASS., 


AND 


800 NORTH SECOND 


STREET, ST. LOUIS, 


IRON WORKING MACHINERY. 


Complete List of Tools for Quick Delivery Furnished on Application. 


PARTIAL LIST OF TOOLS ON HAND, 


12 


foot bed, Triple Geared Gleason Engine Lathe. 
Ames Shafting Lathe. 

Powell Shafting Lathe. 

Engine 


ce 


Iron Planers. 


Planer. 


28s “« 96 & “ 

96 “ “ 95 “ “ 

9 ;) “ “ 90 “ ““ 6“ 

27 in. x 24 in. x 6ft. Pond Second-hand. 
24 in. x 24in.x 6 ft. Hendey Machine Co. 
22 in. x 20 in. x 5 ft. Wheeler. 

30 in. x 30 in. x 10 ft. Whitcomb Mfg. Co. 
27 in. x 24 in. 6 ft. Pond Planer. 


Second-hand, in good condition. 


SEND FOR ILLUSTRATED CATALOGUE OF MACHINE TOOLS, 





WM. MUNZER, 


Manufacturer of 


IMPROVED 
CORLISS 


ENGINE. 
sy Ist AV. cor, 30th St. 


New York, 


Second-Hand & New 
MACHINERY. 


July 13, 1882. 


The following New and Improved. Machinists Tools 
are part of what we have for early delivery 








30 in. x20in,xS8ft. Planer. New July. 

42 in. Swing, 16 ft. bed. New Engine Lathe. July 1b 
ain, © “Gore 

36 in. “ 12 rt. ‘ee “ce “ “ oe 


22 in. swing, 134 ft. Bed Engine Lathes. June. 
19in. swing, 10 ft. Bed Engine Lathes. ‘“ 
ll in. Shaper, 25 in. Traverse, July 10. 

The tollowing on hand; 


met pet cet td ed fet 


30 in. swing, 18 ft. Be d Engine Lathes. New. 
26 1n as 16 ft. New. 
22 in. #6 11% ft. " af * 

22 in. “ 19 sft. * ” 

19in. * 8 ft. + #6 sa 

18 in. “ 8 tt. “ “ “ 
isin, * it 6. sad * Tilting carriage, 
15in, 6 wt, ” ae New. 
Square Arbor Fox Lathe. New. 

15in. swing, 9 tt. Hand Lathe. New. 

12 in. “ 6 ft, rr) “ ry 

10in. ‘ 4'6 ft. Bed Hand Lathe. New. 
26in. x26in. x 6 ft. Planer. New. 
22in.x4ft. Planer. New. 

38 in. Swing U pright Drills. B.G. & 8. F. New. 
26in. Drill. B.G.&S.F. New. 

20in. Drill. 

18in. Bench Drili, 

2 Spindle Dr‘ll. New. 

rs: “ “ 

8 “ “ 


Second-Hand. 
4 ‘e ve iid 
Wall Drills, heavy. Second-hand. 
12in. Shapers. New. 
15 in. bid of 
Pratt & Whitney Hand Miller. 
Sellers Milling Machine. 2d-hand. 
Face Milling Machine, Second-hand. 
Pond’s Double Milling Machine. 2d-hand. 
No, 2 Screw Machine. Wire Feed. New. 
No.1 “ Brown & Sharpe. 2d-hand 
Screw Head Slotter. Second-hand. 
Second-hand Profiling Machines 
4% in Hyde’s Patent Centering Machines, 
Emery Grinder, 2d-hand. for 10in. Wheels. 
Pipe Cutting Machine, Second Hand. 2 in, 
Bolt Pointing Machine. Second-hand, 
Double Nut Tapper. New Horizontal. 
Horizontal Boring Machine, 10 in.Swing. 2d-hand. 
Betts, No. 2, Power Punch. New. 
Donble- Acting Presses, No. 3, nearly new. 
Single-Acting Presses, for power, td 
Foot Presses, nearly new. 
Medium Power Punching Press. 
Small $6 “Presses, 
Foot Punch, with bench. New. 
Lot Pistol Machinery. Second-hand, 
Grina Stones and Frames, New. 
Steam Hamme”, Cylinder 6%x12, 2%d-hand. 
Lot of Forges 1 Railway Saw Bench, 1 oot- 

power Circular Sew, 
Cold Rolled Shafting, Pulleys, Hangers, Coup- 
lings, &c., always n store. 


60 in 


New. 


~ 
et wa ananencuneeedenen 


Second-hand. 
“ 


|The George Place Machinery Company 


121 Chambers and 103 Reade Sta., New Yerk, 
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BROWN & SHARPE MFG. 


Seat cat R. L 


MANU F AOTURERS OF 


ana. and Tools, 
This machine is the same as one we build, win | SEWING Machine 


Cutter Sharpening Atta ic Shani nt in addition. 
attachment is for use on straight, spiral or cotter 
angular cutters. 
spiral mills are held upon a sleeve 


TOOL GRINDING MACHINE, 
With Cutter Sharpening Attachment. 





mills, and 


spiral mills. 
ment can 


machine, 


Price, 


be 


Cutters up to 4 inches long and 5|Of Every Description, 


The 


being guided by tooth rest as on the straight or | 


inches in diameter can be ground. 
instantly attached or detached 
Wrenches accompany the apparatus, 
prepared for shipment, 


with everything shown in cut, $125. 


300 Ibs. 


0. 


This | 


| 


straight or | 
and moved 


past the wheel, the tooth being guided by a rest | 
set to give the proper clearanée. The bevel cut- | 


ters are held upon a piece adjustable to any angle, | 


The attaca 


Weight of 





Eastern Office, 








22 


stroke 


SLOTTING MACHINES, 


9 in., 13 in. and 18 in. Stroke. New Patterns, 


RAM GUIDE ADJUSTABLE YERTICALLY. 


Feeds always take place at upper end of 


never during cut. 


VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 
S. Sixth Street, Philadelphia, Pa. 











GRAY'S PATENT 19 IN. LATHE. 


Built to Standard Gauges and Templates, with Special Machinery. 
— EVERY MACHINE EELTED AND TESTED, 
; \\ age G. A. GRAY, Jr, & CO,, 17 EAST 8TH STREET, 


CINCINNATI, 


oO. 









"eo ay 


Engine Lathes, Planers, Drills, &c. 


Worcester, Mass. 


DAVID W. POND, 


W. 


‘ 


-end for Catalogue of New Designs. 





MACROS”. HLS 





J. M. ALLEN, PreEsIDENT. 


B. 
J. B. PIERC 


FRANKLIN, Vice-PREsIDENT. 


E, SECRETARY. 





Emecine Lathes, 


18 


K .@ 3 S&C. EB 
189 


INCHES 


SwinG 


IMMEDIATE DELIVERY. 
Accuracy and \A7orkmanship Guaranteed. 


n@® 
w. 


PEARI 


CINCINNATI, OHIO. 


A SPECIALTY. 


EE @we ESA BCE «<= A2—aRe 
STREET, 








Emery Wheels & Grinding Machines. 
THE TANITE CO. 


Monroe County, Pa. 


Stroudsburg, 


Orders may be directed to us at any of the following addresses, at each o/ 
which we 
York, 42 Dey ot. 


ew 


carry a stock ; 


C hicago, |52 & 14 lake St. 
Chicago, 40 Wranklin St. 


Minnea nolis, § 24 Second Ave,, South. 
Philadel 

Boston, Cor. High & Oliver Sts 

209 North Third St 

St. Louis, 811 to 819 North Second St. 
Cincinnati. Cor. of Pearl & Plum Sts. 


St. Lonis, 


phia 925 Market St 


Pittsbureh, 


137 First Av 


Indianapolis, Cor. Maryland & Delawar: 
Sts 


Now Orleans, Cor. Union and St. Charlie 


San , risco, 2 & 4 California St 


Portland, Oregon, 43 Front St. 


Sydney, N 


L iverpool, E ho 2 


The Temple, Dale St. 


17 Pitt St, 








Juty 29, 1882 


itney Co. 








The Pratt & Whi 


HARTFORD, CONN. U.S.A. 
MANUFACTURERS OF 


MAKE SPECIALTIES OF 


q- ACAI, 


PILLAR SHAPERS, 
‘Power Planers 


16x16 to 48x48 inches square, 
and various lengths. 


GU N 


AND 





Machinery. 


ALL FEEDS AUTOMATIC, Send for Illustrated Catalogue and Price Lists. 


DROP FORGINGS 





from 1-16 ounce to 80 lbs. weight, for 


Guns, Pistols, Sewing Machines, Machinists’ Tools, 
AND MACHINERY GENERALLY. 


rhe Pioneers as a specialty in this line of business. Estimates given promptly on receipt of models 


Send for Catalogue and Descriptive Circular. 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 


GRANT & BOGERT, E. €. GARVIN & CO. 


139 & 141 Centre St., New York. 
FLUSHING, L. 1, N. Y. 


MANUFACTURERS OF 
MANUFACTURERS OF 


FIRST-CLASS — 


MACHINE a Milling. Machines, 


nes AND OTHER TOOLS Drill Presses, 
Hand Lathes, 


SHEET METAL COoOoDSs, " 
DROP FORCINGS, 4c, 4 
Stiles & Parker Press Coq J + ; r 
= , Tapping Machines, 
PECIAL MACHINERY, TOOL : 
S MADE BY “s Cutter Grinders, &c. 
S. McHENRY-, ae > 
927 FILBERT ST., PHILADELPHIA. SEND FOR NEW ILLUSTRATED CATALOGUE 


Fine Work Generally Solicited. 
: containing descriptions of the above machines. 
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c Z ~  Q  ERICSSON’S CALORIC PUMP, 
(x) 5 —d C. H. DELAMATER & CO., 10 Cortlandt St.. New York. 





paboovk & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes. Sate from 
Kxplosivons,. 


78H. P in use by SINGER MB’G CO., New York; 8,790 
te P. by HARRISON HAVEMEYER & CO. Philadel aie 
2,880 H. P, by DECASTRO & DONNER us GAR REFIN- 
ING CO. , Brooklyn ; 4,600 H. P. , FF ERICAN GRAPE 
SUGAR CO., Buffalo: 1,350 H. P. by’ HE MM ESSUP & MOORE 
PAPE CO., Wilmington; 720 H. P. by RARITAN WOOL. 
EN MILLS, New Jersey; 600 H. P. by STUDEBAKER 
BROS, MF'G CO., South Bend, Ind., and bundreds of others 
in all kinds of business, from 60 H. P. to 2,000 H P. each. 
Centennial Exposition Medal awarded this boiler for high- 
est economy and efficiency on test. 
Illustrated Circulars and other desired information 
promptly furnished. 


BABCOCK & WILCOX CO, 
30 Courtiandt Street, New York. 


THE BUFFALO STEEL FOUNDRY, "c"*"° 


PRATT & LETCHWORTH, Proprietors. 


Orders and Cerrespondence Solicited. 











MANUFACTURER 


TAPS & DIES 


TM CARPENTER pues 


PAWTUCKET.R. I. | 

















